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FDAAPPROVED INDICATIONS

Plague Psoriasis

/| NB Ky Qa 5A:
Reduce signs and

Rheumatoid Jpveml_e Ankylosing | Moderate to severe irf Psoriatic |[symptoms and inducing ar . Se_lec.t
" Idiopathic " : " L - Ulcerative| Periodic
Drug Manufacturer| Arthritis o Spondylitis candidates for Arthritis maintaining clinical "
Arthritis . . : . Colitis Fever
(RA) (AS) systemic therapy or|  (PsA) response in patients with
(JIA) Syndromes
phototherapy moderately to severely
I OGA DS | NBK
Anti-Tumor Necrosis Factofr(\F Biologics

adalimumaf3® Ablvie X X
(Humira®) X 6 Kyear$ X X X 6 % years) X a
certolizumabpegd®|UCB
(Cimzia®) X - X X X X - -
etanercept? Amgen X X

X . X - X - - -
(Enbrel®) 0 Kyears) o n &8s
golimumabSGf9 |Janssen 3 3 B 3
(Simpon®)* Biotech X X X X
golimumabl\/9 Janssen X 3 X 5 X B 3 3
(Simpon®Aria®® |Biotech
infliximal®h Janssen N N N X X X
(Remicade®) Biotech - O & years) 6 &years -
infliximab-abd&"  |Merck X X
(Renflexig)’ X - X X X 6% ¢ 85t |6x% o -
infliximab-axxd ™ |Amgen X X
(Avsolat)®? J o ¥ J 5 6% c &SI |ox ¢ -
infliximab-dyy® | Pfizer X X
(Inflectra®) X - X X X 6% ¢ &Sllox c h

IV =intravenous; S€ subcutaneous
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FDAApproved Indications (continued)

I NP Ky Qa 5A ¢
Juvenile Plaqgue Psoriasis Reduce signs and Select
Rheumatoid| | . .| Ankylosing | Moderate to severe if Psoriatic |symptoms and inducing ar . L
e Idiopathic o : " Lo - Ulcerative| Periodic
Drug Manufacturer| Arthritis o Spondylitis candidates for Arthritis maintaining clinical "
Arthritis . . . . Colitis Fever
(RA) (AS) systemic therap or (PsA) response in patients with
(JIA) Syndromes
phototherapy moderately to severely
I OGA DS | NBK
Other BiologicAgents
abatacep® BristoFMyers X
(Orencia®y Squibb 00X C
X V) - - X - - -
0X H
SC)
anakinré Sobi N X
(Kineret®)' (pediatrics)
brodalumab Valeant B B B X B B . .
(Siligg)*? Bausch
canakinumab Novartis X X
(llaris@¥ - 6 Kyears) - - - B a 0k n o )a
guselkumab Janssen B B B X X B B B
(Tremfya®)'4 Biotech
ixekizumaly' Eli Lilly X X X
(Taltz®p 6% c &8
rilonacept Regeneron X
(Arcalysg)'® - - - - - - - OX MH
risankizumakrzaa |Abbvie B B B X B B B B
(Skyrizit)Y
sarilumaly SanofiAventis X . B B B 3 . .
(Kevzara®j
secukinumab Novartis
(Cosenty®)® N N X X X a N N

IV =intravenous; S€ subcutaneous
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FDAApproved Indicationgcontinued)

I NP Ky Qa 5A ¢
: Plague Psoriasis Reduce signs and
. .| Juvenile . . L ; . Select
Rheumatoid| | . .| Ankylosing | Moderate to severe it Psoriatic |symptoms and inducing ar . L
e Idiopathic o : " Lo - Ulcerative| Periodic
Drug Manufacturer| Arthritis o Spondylitis candidates for Arthritis maintaining clinical "
Arthritis . . . . Colitis Fever
(RA) (AS) systemic therapy or|  (PsA) response in patients with
(JIA) Syndromes
phototherapy moderately to severely
b Ol ABS | NEBK
Other BiologicAgents(continued)
tildrakizumabasmn|Sun
20 - - - X - - - -
(Humyan)
tocilizumals Genentech X X B B B B . .
(Actemra® 0 Kyears)
ustekinumab Janssen X X X X
(Stelar®)?? Biotech - - - OX MH @& -
vedolizumab Takeda
(Entyvi®®)®
Non-biologic Agents
apremilastt Celgené B B 3 X X N B B
(Otezla®Y Amgen
baricitinib! Eli Lilly X B B B B B B B
(Olumiant®
tofacitinib” Pfizer
(Xeljanz®, Xeljanz X -- -- -- X - X --
XR¥®
upadacitinily Abbvie % u u u u B m m
(Rinvoat)?’
IV = intravenous; S€subcutaneous
a. In CO adalimumab is indicated for reducing signs and symptoms and inducing clinical remission in patients if they hie@dequate response to

conventional therapy oa diminished response to or are intolerant to infliximaalalimumabis indicated in moderate to severe ulcerative colitis for patients
who have had an inadequate response to immunosuppressantsh as corticosteroids, azathiopriner 6-mercaptopurine (MIP). The effectiveness of
adalimumabhas not been established in fients who have lost response to or were intolerant TNF antagonistsAdalimumab is also indicated for the

treatment of moderate tosevere hidradenitis suppurativa (H8)adolescent&nd adultsand noninfectious intermediate, posterior, and panuveitispatients

X H

& Sk NE

27T

3S
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b. Abatacept adalimumab, and etanercemre approved for the treatment of polyarticular JIA in child&years of age and older. Abatacept may be used as
monotherapy or concomitantly with methotrexate.

C. Certolizumab pegak approved for the tretment of adults with active noradiographic axial spondyloarthritis faxSpA) with objective signs of inflammation.
d. In psoriatic arthritis and RA, etanercept may be used with or without methotrexate

Golimumab subcutaneous indicated in adult patients with moderately to severely active ulcerative colitis who have demonstrated corticosteraideatepme
or who have had an inadequate response to or failed to tolerate oral aminosalicylates, oral corticosteroids, azathioginesrcaptopurine §-MP) for
inducing and maintaining clinical response, improving endoscopic appearance of the mucosa during induction, inducingrmlisseah, or achieving and
sustaining clinical remission in induction responders.

For PsA and Ag§olimumab maye used alone or in combination with methotrexate or other nonbiologic disaasdifying antirheumatic drug (DMARD).

g. In RA,golimumab (Simponi and Simponi Ari@fliximab, infliximab-abda, infliximalb-axxg and infliximabdyyb are indiated only in combination with
methotrexate.
h. In CD, infliximabinfliximab-abdg infliximabaxxqg and infliximabdyyb are indicated for patients who have had an inadequate response to conventional

therapy; reducing the number of draining enterocutane@usl rectovaginafistulas andmaintaining fistula closure in patients with fistulizied Likewise, in

UC, it is indicated for those with an inadequate response to conventional therapy.

Infliximababda infliximab-axxg and infliximabdyyb are considexd biosimilar to infliximab (Remicade) for their indications. Biosimilar, a term used for
biologic products, means that approval is based on data demonstrating that it is highly similar to anothapg¥bBved biological product (a reference
product) and here are no clinically meaningful differences between the 2 products.

Abatacept should not be administered concomitantly with TNF antagonists or with anakinra. In RA, abatacept may be usethasampor concomitantly
with DMARDs other than TNF agtaists.

k. In RA, anakinra is indicated only for patients 18 years of age or older who have had an inadequate response to one o ARD® Dkhay be used alone or
in combination with DMARDS, except TNF antagonists. Anakinra is approved for the treafr@yopyrinAssociated Periodic Syndromes (CA®Spciated
with Neonatal Onset Multisystem Inflammatory Disease (NOMID).
Canakinumab is approved for the treatment of CAPS, including familiar cold autoinflammatory syndrome (FCAS) antfélsckjeirome (MWS), in adults
and pediatrics 4 years of age and older. It is also approved for the following other periodic fever syndromes in adwtiadrid patients 2 years of age and
older: Tumor Necrosis Factor Receptor Associated Periodic SyndrorA@ Y, Ryperimmunoglobulin D Syndrome (HIDS)/Mevalonate Kinase Deficiency
(MKD), and Familial Mediterranean Fever (FMEgnakinumab is approved for the treatmentlofOG A @S { GAf f Qa RN & Slisad§ahsex ¥ Qf d
(AOSDandsystemic JIA in piznts aged 2 years and older.

m. For PsA, ixekizumab may be administered alone or in combination with a conventional DMARD (e.g., methdi@xatéylosing spondylitis, ixekizumab
may be used with conventional DMARDs (e.g., sulfasalazine), cortmidsteNSAIDs,na/or analgesicsixekizumab also is approved for the treatment of
adults with active riaxSpA with objective signs of inflammation

n. Rilonacept is approved for patients with CAPS in patients 12 years of age and older, including fdchiatotoflammatory syndrome (FCAS) and Muckle
Wells syndrome (MWS).

Sarilumab is indicated for the treatment of adults with moderately to severely active RA who have had an inadequate tespomse more DMARDSs.
Secukinumab is also approved fbe treatment ofactive nraxSpA with objective signs of inflammation

g. In RA, tocilizumab is indicated for the treatment of adults with moderately to severely active RA who have had an inadegpostse to one or more
DMARDSs. In RA, tocilizumab miag used alone or in combination with methotrexate or other DMARBBavenousand subcutaneousocilizumabare
indicated for both systemic and polyarticular JIA in children 2 years of age and above. Tocilizumab prefilled syrindpesithoresuis injectin are not
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approved for JIATocilizumab is also approved for use in adult patients with giant cell arteritis) @@Aor the treatment othimeric antigen receptor (CAR) T
celkinduced severe or lifthreateningcytokine release syndrome (CRSadultsand pediatric patients 2 years of age and older

r. In PsA, ustekinumab may be used alone or in combination with methotreXpfgrovalof ustekinumabh y / NP Ky Q&8 RA &SI &S Aa FT2N (K
/I NEKYyQa RA&SIFAS 6K2 ittoBétmant viith i®Runandulat@\aB corlicgsiietitishdtwho have never failed a TNF antagonist and in
those who have failed or were intolerant ttNlS I G YSy i 6 A (1 K wAppwoval di @tekinyhiab i# @loérativeiodlitis is for those with moderate to
severe diseaseUstekinumab should beigen via subcutaneous route of administration under supervision by a physician and administered by eahealth
professional or by selidministration after training, if deemed appropriate

S. Vedolizumab is approved for treatment of moderately to severely activead@ell asgreatment of moderately to severely active CD.
Apremilast is also indicated ftine treatment of adult patients with oral ulcers associated vwBibhcet'sdisease.
u. Baricitinib is indicated for the treatment of adult patients with moderately to severely active RA who have had an inadéBuatéJ2 y 8S x M ¢ b C |y

carries a limitation for use that it is not recommended for use in combination with other JAitang, biologic DMARDSs, or with potent immunosuppressants,
such as azathioprine and cyclosporine.

V. In RA, tofacitinib is indicated for the treatment of adult patients with moderately to severely active disease who have imedieqjuate response or
intoleranceto methotrexate. It may be used as monotherapy or in combination with methotrexate or atbebiologicDMARDsIn PsA, tofacitinib is
indicated for the treatment of adult patients with active psoriatic arthritis who have had an inadequate resporistolerance to methotrexate or other
DMARDsIn UC, tofacitinib is indicated for patients with moderate to severely active disghsehave an inadequate response or who are intolerant to TNF
antagonists Tofacitinibshould not be used in combinatiamith biologic DMARDSs or with potent immunosuppressants such as azathioprine and cyclosporine.

w. Upadacitinib is indicated for the treatment of adult patients with moderately to severely active disease who have hacegnatadesponse or intolerance to
methotrexate.lt may be used alone or in combination with MTX or other honbiologic DMARIBaIse of upadacitinib in combination with other Janus kinase
(JAK) inhibitors, biologic DMARDS, or potent immunosuppressants (e.g., azathioprine, cyclospooirecismmended.
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OVERVIEW

Cytokines and celidhesion molecules (CAMs) are chemical mediators involved in inflammatory
processes throughout the body.

Cytokines

Cytokines are small proteins secreted in response to an immune stimulus for the purposeliating

and regulating immunity, inflammation, and hematopoiesis. Cytokines are derived from monocytes and
macrophages and induce gene expression of a number of proteins that contribute to the inflammatory
response.The actions of thendividualcytokines are widely variedincludingstimulating production of

other cytokinesand increasel adhesion molecule expression and activate B cellzIlE, and natural

killer cells. They contribute to fibrosis and tissue degeneration associated with chronic irdtemm
primarily by inducing the proliferation of fibroblasts and collagenase. Thanflaanmatory cytokines,
tumor necrosis factor (TNFand interleukin (ILL, are involved in tissudestruction in many chronic
inflammatory diseases affectingrious agans?®

¢bCh YR ¢bCO INB Of2aSfte NBfFGSR LINRPISAya NB
overproduced in the joints of patients with rheumatoid arthritis (RA) and is increased in the synovial
fluid and synovium in patients with psoriatic arthriBsA) and in the skin of psoriatic lesigh¥:31:3233
LYONBIF&aSR SELINB&aarAzy 2F ¢bCh KFa 0SSy NBLERZNUS
patients with ankylosing spondylitis (A%¥5363738¢ b Ch | f a2 KI & | NBim@atiohy / N
of inflammation®

IL-1 plays a major role in the promotion of rheumatic inflammati§fi! It promotes inflammationas
well as bone and cartilage resorptioand is present in increased concentrations in the synovia of
patients with RA? Overexpression ofll-12 and IE23 have been implicated in the pathogenesis of
psoriasist® Il-:12 induce and sustaistype 1 T helperThl) immune responses leading to the secretion
of interferon and thehoming of T cells to the skil-23 maintairs chronic autoimmune inlmmation

via the induction oflL-17, regulation of T memory cells, and diresttivation of macrophagesthe
human monoclonal 1gG2 antibody inhibits1IL. cytokineinduced responses including the release of
pro-inflammatory cytokines and chemokindé-6 has a wide range dbiological activities in immune
regulation, hematopoiesis, inflammatipand oncogenesi&' Overproduction of H6 has been linked to
various inflammatory, autdmmune, and malignant diseases.

Cell Adhesion Molecules

Cell adhesion moledes (CAMs) are cell surface proteins involved in the binding of cells, usually
leukocytes, to each other, endothelial cells, or the extracellular m&tSpecific signals produced in
response to wounds and infection control the expression and activatiothese molecules. The
interactions and responses initiated by binding of these CAMs to their receptors/ligands play important
NREfSa Ay GKS YSRAFGAZ2Y 2F (GKS AYyFElLYYIFG2NE | YR
defense against these inks.

Most of the CAMs characterized so far fall il#general families of proteins: the immunoglobulin (Ig)
superfamily, the integrin family, and the selectin fanfirhe Ig superfamily of adhesion molecules bind

to integrins on leukocytes and mediateeii flattening onto the blood vessel wall with their subsequent
extravasation into surrounding tissue. They 4t SANRY FlL YAt & 2F /1 ad O2Yyaa
that mediate celto-cell interactions, such as leukocyte adherence to the vascular endothelium.
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Different sets of integrins are expressed by different populations of leukocytes to providdéicpetor
binding to different types of CAMs expressed along the vascular endothelium. The selectin family is
involved in the adhesion of leukocytes to activated endothelfofftowed byextravasation through the

blood vessel walls into lymphoid tissuesdasites of inflammation. Other proteins that are functionally
classified as CAMs are involved in strengthening the association of T cells with gumégenting cells

or target cells, in T cell activation, and in recirculating lymphocytes back to thdation via the
lymphatic system.

Different CAMs have been implicated in inflammatory diseases (e.g., psoriasis), fibrotic diseases (e.g.,
degenerative diseases of the lung, liver, and kidney), and autoimmune diseases (efj.vV&s&ular

CAM1 has beenmplicated in interactions between leukocytes and connective tissue, including RA
synovial tissue fibroblasts. Such interactions within the synovium contribute to RA inflamrffation.
psoriatic skin, intercellula€AM1 (ICAML1) cell surfaceexpression is upregulated andotheliumand
keratinocytes. Activation of T lymphgtes involves the interaction between lymphocyte function
associated antigen type 3 (LBA on antigempresenting cells and CD2 on T lymphocytes. This
lymphocyte activation and trafficking to skin playr@e in the pathophysiologyof chronic plaque
psoriasis.

Role in Therapy
Ankylosing Spondylitis (3%nd nonradiographic axial spondyloarthritis (FeixSpA)

Axal spondyloarthritis (axSpA) is an inflammatory condition generally affecting the spine and can be
furthered subdivided into ankylosing spondylitis (AS; radiographic axSpA) and nonradiogrefbic
(nr-axSpAJf°°0 In 2019, the American College of Rheumatgly (ACR)Spondylitis Association of
America (SAA), and Spondyloarthritis Research and Treatment Network (SPARTAN) pabligivzade

to their 2015guidelines on the treatment of ankylosing spondylitis (AS) araxSpAL°2 ForactiveAS

and nr-axSpA the guidelines recommendaontinuous therapywith nonsteroidal antinflammatory
drugs (NSAIDs}s a primary treatment with TNF antagonists as ali¢ives in patients wittpersistent
activity despite NSAID treatment. No particulBNF antagonisis preferredover another, except in
patients with comorbid inflammatory bowel diseaglBD)or recurrent iritis, in which monoclonal
antibodies should be used (e.g., infliximab or adalimujmaler other biologics (e.g., etanercept)
Alternatives include ixekizumab @rsecukinumab, both preferredver an alternative TNF antagonist
primary nonresponsandover tofacitinih as well agofacitinib; however, an alternative TNF antagonist

is preferred overixekizumab and secukinumalm secondary nonresponse and ovésfacitinib.
Sulfasalazine or methotrexate is recommended in patients with active AS and with prominent
peripheral arthritis despite treatment with NSAIDS when a TNF antagonist is not avafalitiehing

from one agent to its biosimilar is not recommendedpatients with nonresponseUse of systemic
glucocorticoids is not recommended, although local glucocorticoids are recommended conditionally in
select patients. For stablaSand nr-axSpA ACR recommends alemand NSAID use over continuous
NSAID uselhey d&so recommend TNF antagonist monotherapy over use in combination with NSAIDs or
a conventional DMARD when combination therapy was previously received. They further recommend
continuing treatment with the biologic agent over discontinuation, taper, or mdar switch. For both
active and stabl&S andr-axSpA ACR conditionally recommends againstreatment with low-dose
methotrexate. Additional recommendations, as well as levels of recommendation and supporting
evidence are further detailed in the ga@lines.
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I NEKy Q& 5AaSlasS o/50

The 20B American Gastroenterology Association (AGA) practice guidelines for the management of
/I NEKyQa RA&SIFAS Ay TNRdatagénistdNhdueeYraffisgidh dn pdiénisyiih
Y2RSNI (St & aSsgS NRng/rad@nkghtadion, Rbderdigualiy evidencey® The TNF
antagonistdanfliximab or adalimumab are more likely than placebo to induce remission in patients with
Y2RSNI 0Ste aSOSNB / NRPKyQa RAaASIAS NBTNI Ofiicg NBE
corticosteroids, and immunomodulatoré. key feature of these agents Iset ability to induce remission

in patients who have not responded to treatment with corticosteroids or immune modulaiidrese
guidelines statecertolizumab pegol has not bedound to be more effective than placebo in inducing
NEYA&aaArzy Ay LI GASyda oAGK Y<agdoMdd foSrediicing SgisSaNdS  /
symptoms and maintaining response onGiting the results of the SONIC trial where the combination of
infliximab and azathioprine was superior to infliximab alone in inducing remission in patients with
moderately severd NE Ky Q3 RAaSI&a4S $K2 KIFIR y20 LINBGA2dzf
suggests using TNF antagonists in combination with thioparover TNF antagonist monotherapy to
AYRdzOS NBYA&daA2Yy Ay LI GASyda oK2 KF@PS Y2RSNI G
moderate-quality evidence). The TNF antagonists are superior to placebo in maintaining remission
among patients with moder&f @8 aSGOSNB / NPKyQa RAaSIaAS 6K2 KIR
data indicate thatinfliximab and adalimumab, as well as certolizumab, have substantial and similar
benefits in the maintenance settin§ollowing surgically induced remission, theAAstiggests using TNF
antagonists and/or thiopurines over other agents. In addition, in patients with asymptomatic
endoscopic recurrence, the AGA suggests initiating or optimizing TNF antagonists and/or thiopurine
therapy over continued monitoring alorté Ustekinumab and vedolizumab were not FBgproved for

/I NEKyQa RA&SHA&S G GKS GAYS (GKS&S JdARSEAYySa ¢
The 2018 American College of Gastroenterology (ACG3 dzA RSt A y @skasefréchihmendBhk v Q &
use of TNF antagonists (e.g., infliximab,ta@&umab pegol, adalimumab) for the treatment of
moderate to severe disease in patients who have not responded to corticosteroids or
immunosuppressive agentsr for severely active diseagstrong recommendation)® Ustekinumab

should be given for patientwho failed previous treatment with corticosteroids, traditional agents, or
TNF antagonists or who are naive to TNF antagonists (strong recommendation). Further, combination
therapy of infliximab with immunomodulators is more effective than treatment wither agent alone

in patients who are naive to those agents (strong recommendation). For patients with objective
evidence of active disease and moderate to severe disease, vedolizumab with or without an
immunomodulator should be considered for inductionf csymptomatic remission (strong
recommendation). Natalizumab (Tysa®rshould be considered for induction of symptomatic response
and remission in patients with active disease (strong recommendation). Infliximab may be administered
to treat fulminant dis@se (conditional recommendation). Additional information on diagnosis,
treatment of mild to moderate disease/lowsk disease, fistulizing disease, and other treatment agents
are further detailed in the guidelines.

Juvenile Idiopathic Arthritis (JIARd AUER Y &8 { AT T Qs 541 483H48S 6! h{50

The 2019 ACR/Arthritis Foundation guideline for the therapeutic approach for-systemic
polyarthritis, sacroiliitis, and enthesitis provides strong and conditional recommendations; conditional
recommendations apply to # majority of patients but are preferenesensitive. The organization
recommendsNSAIDsconditionally as adjunctive therapy (very low level of evidegeRegarding
traditional disease modifying antirheumatic drugs (DMARD®&) polyarthritis, methotrexate is
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conditionally recommended over leflunomide or sulfasalazine (moderate and very low evidence,
respectively) and subcutaneous (SC) methotrexate is conditionally recommended over oral
methotrexate (very low evidence)n patients with polyarthritis, combation therapy with abiologic
DMARD is conditionally recommended over biologic monotherapy when initiating treatment with a
biologic (etanercept [very low evidence], adalimumab [moderate evidence], golimumab [very low
evidence], abatacept [low evidence]r docilizumab [low evidence]). Combination therapy with a
DMARD is strongly recommended for infliximab (low evidence). Intraarticular glucocorticoids are
conditionally recommended as adjunct therapy (very low evidence), and oral corticosteroids as a bridge
therapy are conditionally recommended in patients with moderate or high disease activity (very low
evidence); however, bridge therapy is not recommended in patients with low disease activity (very low
evidence). In addition, the group strongly recommeiadsinst adding chronic lo@ose glucocorticoids,
regardless of disease activity (very low evidence) in polyarthritis patients. For initial therapy in
polyarthritis patients, the group strongly recommends all patients have initial therapy with DMARD over
NSAID monotherapy (moderate evidence), with methotrexate monotherapy conditionally
recommended over triple DMARD therapy (low evidence). In patients without risk factors (e.g., positive
anti-cyclic citrullinated peptide antibodies, positive rheumatoid factor presence of joint damage),

the group recommends initial therapy with a DMARD conditionally over a biologic (low evidence);
however, in those with risk factors, the group recognizes that there are situations in which a biologic
may be preferred (low adence; e.g., involvement of high risk joints [cervical spine, wrist, or hip], high
disease activity, arldr those judged to be high risk of disabling joint damage). For subsequent therapy
in low disease activity patients, defined as clinical JuvenileaBeséctivity Score based on 10 joints
(CJADAM N0 XX HdPp YR x M I OGA@GS 22Ayiz SaoltliArazy
DMARD dose optimization, methotrexate trial, and adding or changing biologic) is recommended over
no escalabn (very low evidence). For subsequent therapy in moderate or high disease activity (€JADAS
10 > 2.5) patients receiving DMARD monotherapy, the group conditionally recommends adding a
biologic to the original DMARD over changing to a second DMARD (ldenes) or triple DMARD
therapy (low evidence). For subsequent therapy in moderate or high disease activity polyarthritis
patients receiving a TNF antagonist with or without a DMARD, the group conditionally recommends
switching to a noATNF antagonist (e.gtocilizumab, abatacept) over switching to a second TNF
antagonist (very low evidence); however, a second TNF antagonist may be appropriate in patients with
good initial response to a TNF antagonist who have experienced secondary failure. If the matient i
receiving their second biologic, use of a TNF antagonist, abatacept, or tocilizumab is conditionally
recommended over rituximab (very low evidence).

For patients with JIA and sacroiliitis, the 2019 ACR/Arthritis Foundation guideline strongly recommends
treatment with an NSAID over no NSAID treatment (very low evidetida)those who are already on
NSAIDs with continued active disease, the group strongly recommends a TNF antagonist over NSAIL
monotherapy (low evidence), with a conditional recommendat{tow evidence) for sulfasalazine in
those who have contraindications or have failed a TNF antagonist. The group strongly recommends
against the use of methotrexate monotherapy (very low evidence). Bridging therapy with a limited
duration oral corticosterm in select conditions and adjunct use of intraarticular glucocorticoid are
conditionally recommended (both very low evidence). For those with JIA and enthesitis, the group
strongly recommends NSAID treatment over no NSAID treatment (very low eviderite)a WNF
antagonist conditionally recommended over methotrexate or sulfasalazine if disease activity continues
(low evidence). Bridging therapy with a limited duration oral corticosteroid in select conditions also is
conditionally recommended (very low ieence). The group provides additional recommendations on
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specific glucocorticoids, treatment of patients who also haseroiliitisand physical and occupational
therapy.

1/ wQad Hnanmm 3JdZARSEAYSEA YR Hnanmo dzLJRI (i Sh agafinrag & & G
glucocorticoid monotherapy, or nonsteroidal amiflammatory drugs (NSAIDs) based on synovitis
disease severity in active systemic diseds€ontinued disease activity may be treated with
canakinumab, tocilizumab, methotrexate, leflunomide, ar TNF antagonist following anakinra
monotherapy; anakinra, canakinumab, tocilizumab, methotrexate, or leflunomiddowing
glucocorticoid monotherapy; or anakinra, glucocorticoid monotherapy, canakinumab, or tocilizumab
following NSAID treatment. Contiad therapy depends on response to initial therapy and disease
severity, and includes abatacept, anakinra, tocilizumab, TNF antagonists, methotrexate, and
leflunomide.! / wuPdate to the guidelines regarding systemic dbk addressed in the above 2019
guidance abovés anticipatedn 2021%°

Systemic JIA is also known as pediariy & S { (0 XfAduRZzy RIE S§ & BPf QalsoRA a &
known asWisslerFanconi syndromas a rare inflammatory disorder that is an adatiset counterpart

to systemicJIA®! It is unpredictable, sometimes appearing and disappearing suddenly, idiopathic, and
affected individuals may develop high fevers, rash, joint or muscle pain, sore throat, and other systemic
symptoms of inflammatory disease. It is most commonly trdatdth NSAIDs for inflammation and
antipyretics, such as acetaminophen. Select traditional DMARDs, such as methotrexate, and
corticosteroids also may also be used for systemic symptoms. Currently, only canakinuRidA is
approved for the treatment of AOSD the US.

Plague Psoriasis

Systemic therapy for plaque psoriasis may inclageemilast, methotrexate cyclosporine, acitretin,
methoxsalen, andseveral biologic agentsThe evidencéased clinical practice guidelines of the
American Academy of Dermatopp@dAAD) published in sections from 2008 to 2Ghire undergone
gradual updatein 2019 and 2020in collaboration with the National Psoriasis Foundation
(NPFp263646566 The group provides several recommendations on -balogic systemic therapy,
including guidance regarding the use of methotrexatgremilast,tofacitinib, cyclosporine, acitretin,
hydroxyurea, leflunomide, mycophenolate mofetil, thioguanine, and tacrolimus. The notable
recommendations most applicable to this class are included Aére.grap recommends methotrexate

for the treatment of moderate to severe psoriasis in adults, although it is less effective than
adalimumab and infliximab for cutaneous psoriasis (strength of recommendation A). It is also effective
for psoriatic arthritis (periperal, not axial) but is less effective than TNF antagonists (strength of
recommendation B).The group recommends apremilast for the treatment of moderate to severe
psoriasis in adults (strength of recommendation A). No recommendations regarding overall
appropriateness recommendation for the use of tofacitinib was inclydéds not approved for the
treatment of psoriasisThe group recommends adalimumab, etanercept, and infliximab (strength of
recommendation A for all) for moderate to sevepsoriasis Dwe to limited evidence, certolizumab
pegol does not have a recommendation, but they state that it is likely to have class characteristics
similar to other TNF antagonists. Treatment response with TNF antagonists is best ascertained at 12 to
16 weeks followig initiation (infliximab at 8 to 10 weeks). Brodalumab, guselkumab, ixekizumab,
secukinumab, tildrakizumab, and ustekinumab, with a response ascertained after 12 weeks, are also
recommended for moderate to sevepsoriasigstrength of recommendation A fall). The group also
stated thatrisankizumabs recommended for moderate to sevepsoriasigresponse ascertained after

12 weeks); however, they assigned this a strength of recommendation B as this was rapgfbDved
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at the time of guideline publicain. They also state that while there is no evidence to support
combining risankizumab with adjunct topical or systemic therapies, there is no reason that combination
therapy should be considered unsafe. Based on limilatéh from a retrospective case sesi apremilast

may be combined with TNF antagonists (adalimumab, etanercept, infliximab) or ustekinumab to
augment efficacy to treamoderate tosevere cases (recommendation C for dil)general, the group
recommends that efficacy and safety data be dssed with the patient for treatment initiation and
switching. In addition, a quality of life discussion should occur with the patient. Other factors affecting
patient preference (e.g., dosing, cost, route) should also be discussed. Notably, they stdimlihgics

with less frequent dosing (e.g., 8 to 12 weeks) may be preferred in some patients. Regarding treatment
switching, all other biologic therapies fpsoriasiamay be switched with another with the possibility for
improved efficacy, safety, and/aolerability; however, there are insufficient data to make more specific
recommendations. Primary failure to respond to a TNF antagonist does not prevent a response to an
alternative TNF antagonist, although reduced efficacy could occur. In additigorodlicts can lose
efficacy over time (secondary failure). Rigorous data to guide therapy at that time are limited, but there
are various treatment strategies that can be employed on a-tgsease basis. Augmentation using a
combination of a biologic witselect small molecule systemic agents, phototherapy, or topical agents is
recommended in select patients with continued disease severty.pediatric patients, ACR provides
recommendations for topical and conventional systemic agents. Regarding biologipsdiatric
patients, ACR recommends the use of etanerc@pNd LJ- 6 ASyd&a x ¢ &SFNR 2F |
psoriasis. Adalimumab, infliximab, and ustekinumab are also alternatives in select pediatric patients.
Extensive recommendations by medication, class, and/or group, including dosing (initial, maintenance
escalation, and optimal intervals), monitoring, treatment discontinuation and reinitiation, antibody
development, comorbidities, adverse effects, timeline, and augmentation strategies, are detailed in the
guidelines An additional guideline for managemémvith topical agentss expected in 2026!

Psoriatic Arthritis (PsA)

In 2018, ACR, in collaboration with the National Psoriasis FoundatiiR) published a guideline on the
treatment of PSA and emphasize a traattarget approactf® For initial treatmen in treatmentnaive
patients with active PsA, the group recommends treatment with a TNF antagonist over an oral small
molecule (e.g., methotrexate, sulfasalazine, cyclosporine, leflunomide, apremilast);1&nirihibitor
(brodalumab, ixekizumab, secukimab), or an H12/23 inhibitor (e.g., ustekinumab) (conditional
recommendations based on low or very low levels of evidence). In addition, an oral small molecule is
recommended over an {17 inhibitor or IE12/23 inhibitor, and methotrexate, specificallys
recommended over an NSAID (conditional recommendations, all very low evidence). Use df7an IL
antagonist is recommended over an-12/23 antagonist (conditional recommendation, very low
evidence). In patients with active PsA despite treatment with caal small molecule, the group
recommends switching to a TNF antagonist over a different oral small molectlgjnhibitor, 1E12/23
inhibitor, abatacept, tofacitinib, or a TNF antagonist in combination with methotrexate (conditional
recommendations, lv to moderate evidence). They also recommend switching to 47 lntagonist,

over a different oral small molecule-12/23 inhibitor, abatacept, tofacitinib, or an-Il7 antagonist in
combination with methotrexate, and to an-12/23 inhibitor over a dferent oral small molecule,
abatacept, tofacitinib, or an 112/23 inhibitor in combination with methotrexate (conditional
recommendations, very low to moderate evidence). The ACR also recommends adding apremilast to an
oral small molecule rather than stehing to apremilast and recommend switching to another oral small
molecule rather than adding another napremilast small molecule (conditional recommendations,
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low evidence). In adults with active PsA despite treatment with TNF antagonist monothdrapyroup
recommends switching to a different TNF antagonist over switching to-ai tr 1-12/23 inhibitor,
abatacept, or tofacitinib, or adding methotrexate, although adding methotrexate to a different TNF
antagonist is an option (conditional recommernidgas, very low or low evidence). Likewise, they
recommend switching to an 417 inhibitor (without methotrexate) over switching to an-1R/23
inhibitor (without methotrexate), abatacept, or tofacitinib and switching to af12(23 inhibitor over
switching to abatacept or tofacitinib (conditional recommendations, very low or low evidence). In adults
with active PsA despite treatment with TNF antagonist and methotrexate therapy, the group
recommends switching to a different TNF antagonist plus methotrecage a different TNF antagonist,

but recommends switching to 17 or-12/23 inhibitor monotherapy (over {L7 or-12/23 inhibitor in
combination with methotrexate) (conditional recommendations, very low evidence). Several other
conditional recommendationsre included in the guidelines based on patients with active disease
despite treatment, and, in general, the recommendations prefer alternative treatments in the following
order: TNF antagonist,-Il7 inhibitor, IE12/23 inhibitor, and addition of methoé&xate. A notably strong
recommendation in these guidelines is that in adult patients with active PsA and frequent serious
infections who are both oral small moleculand biologic treatmergnaive, an oral small molecule
should be started over a TNF antaggin

I/ wQ&a 3JdZARIYyOS |fa2 LINPOBARSR NBO2YYSyRIUGAZ2YA Tz
such as active axial disea®D®° Generally, these recommendations are similar to others in order of
treatment preference; however, the group did inde some notable strong recommendations for
patients with active PSA and concomitant active IBD despite treatment with an oral small molecule,
including recommendations to switch to a monoclonal antibody TNF antagonist over a TNF soluble
receptor biologic(e.g., etanercept) or L7 inhibitor and that an HL2/23 inhibitor is preferred over
switching to an H17 antagonist (moderate evidence). A monoclonal antibody TNF antagonist is also
preferred over an H12/23 inhibitor in this population, but this is @nditional recommendation (very

low evidence).

Rheumatoid Arthritis (RA)

TheACR updated the guidelines for the management of R®1%° The guidelines describe the use of

I 3Syda Ay SIENI @& of ¢ Y2yGKao I yR litesfdohsorf aitréakoS R 6 »
target approactbased on mutual determination of a target between the patient and clinician

In patients with earlysymptomatic RA, thé&CRguidelines recommend use of a DMARD monotherapy
(methotrexate [MTX] preferred) over doubler triple therapy inpatients who have never taken a
DMARD, regardless of disease sevefityf disease activity remains moderate or high despite DMARD
treatment, the use of combination DMARDs, an dmMiF agent, or a nenNF biologic (all with or
without methotrexate is preferred over DMARD monotherapy. While there is no particular order to
this recommendation, they do recommend tlise of aniTNF agents over tofacitinib (Xeljaneljanz
XR, with or without methotrexate Glucocorticoids may be addéddisease activity remains moderate
or high despite DMARDr biologictherapy and for disease flares.

In patients with established RA, ACR recommendationssiandar’? They recommend use @MARD
monotherapy (methotrexate preferred) over combination they or tofacitinib in patients who have
never taken a DMARDeggardless of disease severity.disease activity remains moderate or high
despite DMARD treatment, the use of combination DMARDs, arTalftiagent, a nemNF biologic, or
tofacitinib (all with or without methotrexatg is preferred over DMARD monotherapy. In addition, if the
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patient is using aranti-TNF agent and not taking a DMARD disease activity remains moderate or
high, the addition of a DMARD is recommended over-aiNF agent monothapy. If disease activity
remains moderate or high despite affiNFmonotherapy, use of a nefNF biologic (with or without
methotrexate is preferred over another anfiNF agentor tofacitinib. Likewise, if disease activity
remains moderate or high despiteon-TNF biologic use, an alternative RdNF biologic (with or
without methotrexate is preferred over tofacitinib. NeMNF biologics are also preferred over
tofacitinib or another antiTNF agentor sequential antiTNF agent failue Thus, in generalpfacitinib

is an alternative in the case of multiple afftNF and nofTNF biologic failuseand most treatments are
appropriate with or withoutmethotrexate Similar to early RA, shetrérm glucocorticoids may be used
for multiple treatment failures or fodisease flares irxperienced RAIf disease activity is lqwt is
appropriate to continue treatment; if the disease is in remission, it is appropriate to taper therapy but
not discontirue all treatments.

Traditional DMARDS (ndnologics) included in # ACR guidelines are hydroxychloroquine,
leflunomide, methotrexate, and sulfasalazifie Anti-TNF biologics includedalimumab (Humira),
certolizumab pegol (Cimzia), etanercept (Enbrel), golimumab (SimBamponi Arig andinfliximab

(Remicadg NonTNF biologics includeabatacept (Orencia), rituximakand tocilizumab (Actemja
Anakinra (Kineret) was excluded from the guidelines due to infrequent use and lidatadBaricitinib,

sarilumalh andupadacitiniowere not FDAapprovedat the time these guid@éles were developedAn

update to these guidelines is anticipatedrall 202074

Ulcerative Colitis (UC)

The updated 2019 ACG guidelines for ulcerative colitis (UC) provide extensive guidance on diagnosis,
assessment, treatment goals, and treatment reconmuiations’® Agents in this class are not addressed

in their recommendations for induction and maintenance of tyildctive disease. For induction of
remission in moderately to severely active UC, the group recommends oral systemic corticosteroids
(strong reommendation, high quality evidence). TNF antagor{etielimumab, golimumab, infliximab;
strong recommendation, high quality evidence) and vedolizumab (strong recommendation, moderate
evidence)are also recommended (strong recommendation, high qualitdendd, and if infliximab is

used, it should be used with a thiopurine (strong recommendation, moderate evijleviedolizumab

or tofacitinib is recommended in patients who have previously failed TNF antagonist therapy (strong
recommendation, moderate evahce for both). In patients who were previously TNF antagonist
responders but are subsequently having an inadequate response, the group recommends monitoring of
serum drug levels. To maintain remission in patients with previously moderately to severigly EQ,
regarding agents in this class reviethey recommend the following: (1) against the addition Sf
aminosalicylic acid5(ASA in patients on TNF antagonists in those who had previously fala&5s
(conditional recommendations; very low evidencgp) continuing adalimumab, golimumab, or
infliximab if used to achieve remission (strong recommendation, moderate evidence); (3) continuing
vedolizumab if used to achieve remission (strong recommendation, moderate evidence); and (4)
continuing tofacitinibif used to achieve remission (strong recommendation, moderate evidence).
Notably,the ACG statethat robust data on combining TNF antagonists and immunomodulator therapy
in moderately to severely active UC exist only for infliximab and thiopurines. diticag the group
statesthat patients who are primary nonresponders to TNF antagonists should be considered for an
alternative mechanism of diseases control rather than a switch to another TNF antagonist; however, for
secondary failure (initial response TNF antagonist with later loss of efficacy), another TNF antagonist
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may be used. Several other specific recommendations are detailed in the guidelines, including the role
of medications not within this class and nonpharmacologic guidance.

¢ KS | D! ¢nideline anvitp management of mild to moderate ulcerative colitis do not address the
agents included in this review; however, the group notes that studies to identify the appropriate patient
and timing for escalation could help with targeting therdpyAd Q a HNOHAN JdzA RSt A
management of moderate to severe ulcerative colgievide specific recommendations on the role of
these agents in the treatment of UC. For adult outpatients, they provide several recommenddtions.
They recommend the use of infimab, adalimumab, golimumab, vedolizumab, tofacitinib, or
ustekinumab over no treatment (strong recommendation, moderate evidence), with infliximab or
vedolizumabsuggestedver adalimumab in biologic treatmeimiaive patients for induction of remission
(conditional recommendation, moderate evidence) unless the patient places a higher emphasis on
convenience rather than efficacy and tofacitinib only recommended in the setting of a clinical or registry
study (no recommendation, knowledge gap). They furteeggestthat those previously exposed to
infliximab, particularly with nonresponse, should use ustekinumab or tofacitinib instead of vedolizumab
or adalimumab for induction of remission (conditional recommendation, low evidence). They also
suggest againgising thiopurine monotherapy for induction of remission (conditional recommendation,
very low evidence), busuggestit over no treatment for maintenance of remission (conditional
recommendation, low evidencelhey also suggest against the use of methatte monotherapy for
induction or maintenance of remission (conditional recommendation, low evidence). The AGA suggests
combining TNF antagonists, vedolizumab, or ustekinumab with thiopurines or methotrexate rather than
biologic monotherapy (conditional cemmendation, low evidence), althougdatientswith less severe
disease and a higher value of safety and lower value of efficacy may prefer biologic monotherapy. They
also suggest early use of biologic agents with or without immunomodulator therapy rdtaergradual

step up after failure of ASA (conditional recommendation, very low evidence), althquagientswith

less severe disease and a higher value of safety and lower value of efficacy may prefer gradual step
therapy. The AGA suggests againsttoming 5ASA for induction and maintenance of remission in
those who have achieved remission with biologic agents and/or immunomodulators or tofacitinib
(conditional recommendation, very low evidence). The AGA also makes recommendations for
hospitalizedpatientsregardingintravenous corticosteroids, antibiotics, infliximab, and cyclosporine.

Other Disease States

Cytokine Release Syndrome (CRS)

CRS can occur following select immunotherapies and can result in a large, rapid release of cytokines into
the blood.”® This can manifest as fever, nausea, headache, rash, tachycardia, hypotension, and dyspnea
and can be lifehreatening. Tocilizumab (Actemra) is approved for the treatment of chimeric antigen
receptor (CAR) T cefiduced severe or lifthreatening CB in adults and pediatric patients 2 years of

age and older.

Giant Cell Arteritis (GCA)

GCA, or temporal arteritis, is a systemic inflammatory vasculitis of unknown etiology that is classified as
a largevessel vasculitis, but typically also involves sraall medium arteries? It occurs in older
persons and can result in a wide variety of neurologic, ophthalmologic, and systemic complications.
Most commonly, it affects the occipital, ophthalmic, posterior ciliary, proximal vertebral, and vertebral
arteiesWhi S GKS AYyOARSYyOS 2F D/! NIQy3aSa FNRY nop O
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old, the incidence is higher in the northern areas of theited States (USYhe primary treatment for
GCA is higldose corticosteroids, although clinical studies warious dosing protocols are limited.
Steroids are generally continued until the resolution of symptoms and then may be tapered slowly to
the lowest dose that adequately suppresses symptoms. Tocilizumab is the onborimosteroid drug

FDA approved fothe treatment of GCAhowever, it has not been fully addressed in clinical practice
guidelines®®

Hidradenitis Suppurativa (HS)

HSis an insidious chronic conditiothat affects the terminal follicular epithelium in apocrine gland
bearing skin, such as @harmpits or perianal are®. It typically occurs in adolescents (generally after
puberty) and adults, is generally diagnosed clinically, and affects approximately 1% to 2%US$ the
population. Select signs and symptoms include erythema, raised bumpsiande painful lesions, and
local arthritis or arthralgia. In addition to nonpharmacologic treatments, pharmacologic treatment
includes antinflammatories, antibiotics, antiandrogens, and biologics, such as infliximab. Surgery may
also be considered in ste patients.Within this class, onlgdalimumab is approved by the FDA for this
use. The 2019 guidelines from the US and Canadian Hidradenitis Suppurativa Foundation provide
recommendations on the diagnosis, evaluation, and treatment of?#fRegarding agnts in this class,
adalimumab is recommended in patients with moderate to severe disease. Infliximab, anakinra, and
ustekinumab may also be effective; however, the optimal dosing of this agents has not been
established. Limited evidence ésnot support he use of etanercept for HS.

Oral Ulcers Associated witBehcet'sDisease

Behcet'sdisease is a recurrent syndrome of aphthous ulcers, genital ulcerations, and uveitis or retinal
vasculitis$* Most commonly presenting in the late third to early fourth deeauf life, the oral ulcers are

a hallmark symbol of this disease of unknown etiology, but thought to stem from vasculitis, although it
can have several other manifestations (eskin lesions, arthritis, gastrointestinal [Gl] lesions, central
nervous sysm [CNS] involvement, vascular lesiom@nset can also occur in childhood as well. The
prevalence in the US is not fully known but is thought to range from 0.12 to 0.33 cases per 100,000
people and be more common in those iirkish, Asian, and Middle Eas descent. The oral ulcers of
Behcet'sdisease are typically painful, nonscarring, and appear in crops. Apremilast (Otezla) is the only
agent approved for the treatment of oral aphthae associated vid#hcet'sdisease; however, several
treatments have ben used offabel for years, including topical and oral corticosteroids, other topical
agents, colchicine, sulfasalazine, and azathioprine. The 2018 guidelines from the European League
Agents Rheumatism (EULAR) on the managementBelicet's syndrome recommend topical
corticosteroids for the treatment of oral ulcers, with a trial of colchicine forghevention of recurrent
mucocutaneous lesionsspecially wherhe dominantlesion is erythema nodosum or genital ulcer (1B,

A). Additionally, azathioprine, #lidomide, interferoralpha, TNF antagonists, or apremilast nisy
considered in seleatases (IB, A).

Periodic Fever Syndrome

There are multiple disorders that may be considered periodic fever syndromvbgch may be
somewhat of amisleading descriptioniisce most disorders within the group are often episodic and
recurrent rather than truly periodi& These rare, hereditary syndromes are characterized by short and
NBOdzZNNBY G &aSOSNB 20t AT SR AYFEFYYlF (A2 PyroughR FS¢
childhood(or adult)infections.Periodic fever syndrome is defined as 3 or more episodes of unexplained
fever in a Bnonth period, occurring at least 7 days apdrhese can occur periodically or irregularly and
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undergo spontaneous remissiorQyopyrinassociated peadic syndromes (CAP$ a family of
syndromes associated with mutations in cryopynmmw known asnucleotidebinding domain and
leucinerich repeat containing family, pyrin domagontaining 3(NLRP2)CAPS includes Muckigells
syndrome (MWS), familial cold autoinflammatory syndrome (FCAS), and chronic infantile neurologic
cutaneous articular syndrome (CINCA), which is also known as neonatl multisystem
inflammatory disease (NOMID). Anakinra (Kineret), canakinumab (lmid)rilonacept (Arcalyst) are
approved for the treatment of CAPS in select ages. Anakinra is only approved for patients with CAPS
associated with NOMIandrilonaceptand canakinumalre approvednore generallyfor patients with

CAPS, including FCAS an&/$ Canakinumab is also approved for the following other periodic fever
syndromes: Tumor Necrosis Factor Receptor Associated Periodic Syndrome (TRAPS),
Hyperimmunoglobulin D Syndrome (HIDS)/Mevalonate Kinase Deficiency (MKD), and Familial
Mediterranean Feer (FMF)FMFis the mostcommon monogenic periodic fever syndrome while TRAPS

is the second most common.

Uveitis

Norrinfectious intermediate and posterior uveitis is inflammation of the intermediate and posterior
uvea while panuveitis is inflammation dhe anterior chamber, vitreous humor, and choroid or retina
simutaneously®6878 Together, these represent the most severe and highburrent forms of uveitis

The incidence of all cases of uveitis is approximately 15 cases per 100,000 patients pemgear,
anterior uveitis is the most common form of uveitignitial treatment is typically with topical
corticosteroids. Adalimumab is generally reserved for patients with diseaseesponsive to initial
treatment. Othertreatments include systemic glucatimoids, immunosuppressives, and intraocular
implants.

In 2019, the ACR and Arthritis Foundation published guidelines on the treatment of uveitis associated
with JIA, one of the most common extraarticular manifestation ofJe group recommends select
topical glucocorticoids in patients with JIA and active chronic anterior uveitis for-srartcontrol, but

for those who are unable to control symptoms with shtetm therapy, they recommend adding
systemic therapy in ordeto taper topical glucocortioids Changing or escalating systemic therapy is
NEO2YYSYRSR FUSNI x o Y2ydKa AF O2yGNREf A& y2i
anterior uveitis despite stable systemic therapy, they recommend topical glucocorticoids prior to
changing orescalating systemic therapy right away. Regarding specific agents, they group recommends
SC methotrexate conditionally over oral methotrexate; however, use of a TNF antagonist with
methotrexate in severe active disease and sitjineatening complicationsis conditionally
recommended over methotrexate monotherapy. If starting a TNF antagonist, they conditionally
recommend a monoclonal antibody over etanercept. The dose or frequency of the TNF antagonist
should be escalated for an inadequate response prtrying another biologic agent. Likewise, if a
patient has failed a TNF antagonist following an escalated dose/frequency, changing to a different TNF
antagonist is conditionally recommended over another biologic. Abatacept or tocilizumab as biologics
and mycophenolate, leflunomide, or cyclosporine as nonbiologic options are conditionally
recommended in patients who have failed methotrexate and 2 monoclonal antibody TNF antagonists.
The disease should be welbntrolled for 2 years on a DMARD and/or biototierapy prior to tapering
(conditional recommendation). For pediatric patients with spondyloarthritis who develop acute anterior
uveitis, the group conditionally recommends topical glucocorticoids prior to a change in systemic
therapy.Notably, the onlyagent approved for uveitis in this class is adalimumab.
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Role ofBiosimilars

In 2017, the ACR published a white paper regarding the use of biosimilars nedtrént of rheumatic
disease$? It provides acomprehensive overview of the scientific, clinioetonomic, and prescribing
issues pertaining to biosimilar use, including efficaog competition They note thatavailablereal
world studies have demonstrated efficadgr extrapolated indications and state that health care
providers should incorporatebiosimilars, where appropriate, into treatment for patients with
rheumatologic diseases.

An international multidisciplinary task force issued conseAsmsed recommendations on the use of
biosimilars for rheumatologic diseases, focusing on multiple factancluding extrapolation of
indications, and switching betweeariginator products and biosimilaPd. They statetreatment is a
shared decision b&teen the patient and clinicigrand patients and providersnust be educated on
biosimilars. In additiorhiosimilars are not considered superior or inferto the originator product, and
biosimilais should be considered safe and effective for all the originatodpct's approved indications.
Notably, ACRcautiors against interchangeability without consultationith a prescriber Additional
diseasespecific recommendations for the use of biosimilars are included, when applicable, above.

Therapeutic Drug Monitoring (TDM)

While there are various assagsailableto provide insight for TDM within this class, theidal role of

TDM is not welkstablished. In 2017, the AGA published guidelines on the role of TDBQdncluding
020K / NRPKY QA RAa&SI%%T8ey hojeRhatdiab ©o8diJcanderdr&tion® &f thdsé dgands
can vary due to disease severiphenotype, degree of inflammation, immunomodulator use, gender,
02R& YlIaa AYRSES YR AYRAGARdZ f LIKFNYIFO21AYySiA
concentration and assess for the presence of-dntig antibodies They suggest reactive TDbI quide
treatment changes in adults with active IBfDat is treated with antiTNF agents (conditional
NBEO2YYSYRIGAZ2YT t2¢ ljdatAade 2F SOARSyOSuv® { dz3
YOIAKY[Z x T®p YOIkY[ YR x Hnab, and Bextofijumal¥ peNdl, A y T
respectively, based olimited available data. The target trough for golimumab is unknown due to lack

of evidence.Due to lack of data, AGAid not make a recommendation for TDM for adults with
quiescentiBDtreated with antiTNF agents.

TDM recommendations for other disease states are lacking at this time. Strategies based on TDM of TNF
inhibitors seem promising for RA, but supporting trials are too limited, and even less data are available
for non-TNF inhibitor$? Likewise, ayrowing body of evidence suggests that TDM in psoriasis patients
can maximize their therapeutic potential. Evidence is greatest with adalimumab and infliximab, but
there are also data, albeit limited, with ustekinumab, etanercept, and other biologicsitigxd
research is required to further investigate the potential of TDM in active psoriasis patféntaddition,

data in pediatric patients are extremely limited at this tifte.

PHARMACO LO@W?,98,99,100,101,102,103,104,105,106,107,108,109,l10,11L112,1l3,114,115,116,117,
118119120121,122

Antagoniss that bind cytokines or their receptors can block cytokine activity. Biologics, such aslthe IL
receptor antagonist, anakinra (Kinergeganakinumab (llaris)and rilonacept (Arcalyst)and ¢ b Ch
antagonists adalimumab (Humirg certolizumab pegol (Cimziagtanercept (Enbrel), golimumab
(Simponj Simponi Arig infliximab (Remicadeinfliximab-abda(Renflexis)infliximab-axxq (Avsolagnd
infliximab-dyyb (Inflectra) exert their action byeutralizing the activities of the inflammatory agents IL
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M YR ¢bCh3x NBALISO(GADSE &-@2 ahdili2F gntagbrizyandgusslumad f | NI
(Tremfyg, risankizumakrzaa (Skyrizj)and tildrakizumabasmn (llumyakre IL-23 antagoniss, as the

latter 3 bind to the pl9 subunit of H23 and prevent its binding to the -R3 receptor Sarilumab
(Kevzaraand tocilizumab (Actemradre anti-human |6 receptor monoclonal antibads?3 Ixekizumab
(Taltz)and £cukinumab (Cosenty®re human IgG1l mondeonal antibodesthat selectively bind to the
IL-17A cytokine and inhibit its interaction with the-1IZ receptor.Similarly,brodalumab (Siliq) is a
human monoclonal IgG2 antibody that inhibitsliI.cytokine induced responses including the release of
pro-inflammatory cytokines and chemokine¥edolizumab (Entyvio) is a humanized monoclonal
antibody that bindstdni 1 AYdS3ANARY | yR o0f201a VYdzO2alf -OSfft
lymphocytes into theGltissue.Apremilast (Otezla) has a substeadlty different mechanismit is an oral
phosphodiesterase 4PDE4)inhibitor, specific for cyclic adenosine monophosphate (cCAMP) PDE4
inhibition. The specific mechanism by which apremilast exerts its effect is unknown.

Despite their common ability to inbiA & ¢ b Ch o0A2F OUAGAGESY GKS Y2fSO
action of TNF antagonistare significantly different. The TMnding moiety of esnercept, a fusion
protein, is derived from soluble TNF receptor subunitfliximab infliximab-abda infliximabaxxqg and
infliximab-dyyb are chimeric (mousénuman) monoclonalantibodes to TNFE and adalimumab,
golimumab, and certolizumab pegol are fully human -dmiF monoclonal antibodiés?

Cytokines secreted in response to an immune stimulus bind to recepmn cell surfaces and activate
intracellular Janus kinase (JAK) proteinsiclvin turn activate a signaling pathway within the céflin

the signaling pathway, JAKs work by phosphorylating Signal Transducers and Activators of Transcription
(STATSs), wbh activates them to modulate intracellular activity including gene expression. JAK enzymes
transmit cytokine signaling through their pairing (e.g., JAK1/JAK2, JAK 1/JAK3, JAK1/TYK2, JAK2/JAk
and JAK2yrosine kinase 2TYKJ. This leads to immune cgdtoliferation, and @er-activation of JAK

can lead to inflammation and tissue destructi@aricitinib has greater inhibitor potency at JAK1, JAK2,
and TYK2, where it prevents phosphorylation and the activation of STAfEitinib (XeljanzXeljanz

XR =lectively inhibits JAK1 and JAKS3, thereby blocking signaling for seytdhes, including many
interleukins that are integral to lymphocyte activation, proliferation, and functloraddition, inhibition

of JAK1 results in attenuation of signaling dgditional preinflammatory cytokines, such as-6L
Upadacitinib (Rinvoq) is also a JAK inhibitor andgneater inhibitory potency at JAK1 and JAK2 relative

to JAK3 and TYK2; howewvilsg relevance of this specificity to its efficacy is fdly known.
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PHARMACOKIN ETIl@lﬁs27,128,129,130,131,132,133,134,135,136,137,138,139,140,141,142,143,

144,145146,147,148149150,151,152

Drug Half-life (days) Bioavailability (%)
Anti-TNF Biologics
adalimumab (Humirdj? 10to 20 64 (SC)
certolizumab pegol (Cimzia) 14 80 (SC)
etanercept (Enbrel) 43+1.3 60 (SC)
golimumabSQSimponi) 14 53 (SC)
golimumab IV (Simponi Aria) 12 +3 (Iv)
infliximab (Remicade)
infliximab-abda (Renflexis)
—— 7.7t09.5 (Iv)
infliximab-axxq (Avsola)
infliximab-dyyb (Inflectra)
Other Biologic Agents
abatacept IV (Orencia) 13.1t014.3 v
abatacept SC (Orencia) 14.3 78.6 (SC)
anakinra (Kineret) 0.17 t0 0.25 95 (SC)
brodalumab (Siliq) nd 55
canakinumab (llaris) 26 66 (SC)
guselkumab (Tremfya) 15to 18 49
ixekizumab (Taltz) 13 60 to 81 (SC)
rilonacept (Arcalyst) nd nd
risarkizumabrzaa (Skyrizi) 28 89
sarilumab (Kevzara) up to 10 nd
secukinumab (Cosentyx) 22t0 31 55to 77 (SC)
tildrakizumabasmn (llumya) 23 7310 80
tocilizumab (Actemra) adutlts 11to 13 (IV)4.2t0 18.9(SC) 80 (SC)
tocilizumab (Actemra) pediatrits up to 16 to 23 (IV)up to 10 to 14SC) 95 to 96 (SC)
ustekinumab (Stelara) 14.9 to 45.6 nd
vedolizumab (Entyvio) 25 (v)
Non-biologic Agents
apremilast (Otezla) 6 to 9 hours 73 (PO)
baricitinib (Olumiant) 12 hours 80
tofacitinib (Xeljanz, Xeljanz=¥ 3 hours (IR)6 hours (ER) 74 (PO; IRnd (ER)
upadacitinib(Rinvoq) 8 to 14 hours nd

nd = no datalV = intravenous; SC = subcutaneous; PO = oral; IR = immetdggise; ER = extendedlease

*Nonlinear¢ concentration dependent
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CO NTRAl N D | CAT| O N SX‘W/N | N G§4,155,156,157,158,159,160,16L162163,164,165,166,167,168,
169,170,171,172173174475176,177,178179,180

TNF antagonistsg adalimumab (Humira), certolizumab pegol (Cimzia), etanercept
(Enbrel), golimumab (SimponiSimponi Aria),infliximab (Remicade) infliximab-abda
(Renflexis) nfliximab-axxq (Awsola) and infliximab-dyyb (Inflectra)

The TNF antagonistsall have a warning stating serious and sometimes fatal infections, including
bacterial, tuberculosis (TB), viral, and opportunistic invasive fungal infectiane been reported with

their use. Among opportunistic infections;IB, including reactivation of latent TB, histoplasmosis,
aspergillosis, candidiasis, coccidioidomycosis, and pneumocystosis wemo#tecommonly reported.
Serious bacterial infections due toegionellaand Listeria have beenreported. Cryptococcosis and
salmonellosis also have been reporteébypically, patients present with disseminatedsease rather

than localized disease and are on concurrent immunosuppressants, such as methotrexate or
corticosteroids plus an agent in thisview. Treatment with aTNF antagonisthould not be initiated in
patients with an active infection, and the risk/benefit ratio should be evaluated for patients with
chronic or recurrent infections, exposure to TB, underlying conditions which predighese to
infections, or who have resided or traveled in areas of endemic TB or endemic my&esagesult,
these agents must be used with caution in patients on concomitant immunosuppressive therapy and/or
active or predisposition to infections. It is momended that patients be evaluated with a TB skin test
and that latent TB infections be treated prior to therapjonitor all patients during therapy for TB even

if the initial latent TB test was negative. UseTdfiFantagonistsshould be discontinued i& patient
develops a serious infection or sepdiata obtained from the Psoriasis Longitudinal Assessment and
Registry (PSOLAR) suggest that adalimumab and inflixif@at), therefore, any corresponding
biosimilar agentsgarry a higher risk of serious @ttions than etanerceptt!

Etanercept is contraindicated in patients with sepsis.

Use caution when switching between one biologic DMARD to another as overlapping biologic activity
may increase the risk of infection.

Other therapeutic infectious agents (e.dCG bladder instillation for the treatment of cancer) could
result in infections, including disseminated infections. It is recommended that therapeutic infectious
agents not be given concurrently witfiNF antagonists

Use of TNF antagonistsas been asxciated with reactivation of hepatitis B virus (HBV) in patients who
are chronic carriers of this virus. In some instances, HBV reactivation occurring in conjunctidiNith
antagonist therapy has been fatal. The majority of these reports have occurredpatients
concomitantly receiving other medications that suppress the immune system, which may also
contribute to HBV reactivation. Patients at risk for HBV infection should be evaluated for prior evidence
of HBV infection before initiatingNF antagonigherapy.Carriers of HBV who require treatment with a
TNF antagonisshould be closely monitored for clinical and laboratory signs of active HBV infection
throughout therapy and for several months following termination of treatmelnt. patients who
developHBYV reactivationTNF antagonistshould be stopped and antiviral therapy with appropriate
supportive treatment should be initiated. The safety of resumimgF antagonistherapy after HBV
reactivation is controlled is not known.
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Serious infections werseen in clinical studies with concurrent use of anakinra and etanercept, with no
added benefit. Due to the nature of the adverse reactions seen with this combination therapy, similar
toxicities may result from combination of anakinra and other -bBilEkingagents.

Patients at greater risk of infection may include patients older than 65 years of age, patients with co
morbid conditions, and/or patients taking concomitant immunosuppressassh as corticosteroids or
methotrexate The risks and benefits ofe@tments with TNF antagonists should be considered prior to
initiating therapy in patients with chronic or recurrent infection, with prior exposureT® with a
history of an opportunistic infection, or patients who have resided or traveled to areasdein@nTBor
endemic mycoses, such as histoplasmosis, coccidioidomycosis, or blastomgpcopegtients with
underlying conditions that may predispose them to infectisach as poorly controlled diabetes.

TheTNF antagonistalso possess a warning concamihe increased incidence of lymphoma in patients
receiving these agents, especially in patients with active RA. In the controlled portions of clinical trials of
some TN#blocking agents, more malignancies (excluding lymphoma and nonmelanoma skin cancer)
have been observed in patients receiving thd3¢F antagonistsompared with control patients. The
potential role of TNlocking therapy in the development of malignancies is not known.

HepatosplenicT celllymphoma (HSTCL3 rare type ofT celllymphoma hasbeen reported in patients
treated with TNF antagonistdNearly all of the reported NF antagonisassociated cases of HSTCL have
occurred in patients with Crol& diseasewith some occurring in ulcerative colitis patients. The
majority were in adolscent and young adult males. Almost all patients had received azathioprine (AZA)
or 6-mercaptopurine (6MP) concomitantly with @NF antagonisit or prior to diagnosis.

In November 2009, the risk of lymphoma and other malignancies, some fatal, reporédddren and
adolescent patients treated witiNF antagonisteas added to the boxed warning f@iNF antagonists
Approximately halof 1§ KS OF aSa&a 6SNB f @YLK2Y!Il &2 RION ylRA yiIe v
Cases of acute and chronic leukemia have begported in association with postmarketingNF
antagonistuse in RA and other indication3he other cases represented a variety of different
malignancies and included rare malignancies usually associated with immunosuppression and
malignancies that areat usually observed in children and adolescents. The malignancies occurred after
a median of 30 months of therapy (ran@¢o 84 months)Acute and chronic leukemia have also been
reported with TNF antagonistise in RA and other indications. Even in theaadze ofTNF antagonist
therapy, patients with RA may be at a higher risk (approximatétyd} than the general population for

the development of leukemia. Periodic skin examinations are recommended for all patients, particularly
those with risk factordor skin cancer. As of November 2011, the FB4uired manufacturers ofTNF
antagonistgo perform enhanced safety surveillance on these prodd#ts.

Melanomaand Merkel cell carcinoméave been reported in patients treated witifNF antagonists
Periodic sk examination is recommended for all patients, particularly those with risk factors for skin
cancer.

Patients with psoriasis should be monitored for Amelanoma skin cancerespecially in those patients
with a history of prolonged phototherapy treatmenilonmelanoma skin cancers were more common
in patients with previous phototherapy in the maintenance trials of infliximab for the treatment of
psoriasisThis warning also appliés biosimilar infliximab products

In a clinical trial using infliximab patients with moderate to severe COPD, an increase in malignancies,
the majority being of the lung or head and neck region, were reported in patients receiving infliximab
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compared to control patients. All patients had a history of heavy smoking. Prowdeutdbe cautious
when using infliximaband its biosimilarsin patients with moderate tosevere COPDOnN addition, a
populationbased retrospective cohort study of a Swedish health registry foundta 2fold increase
the incidenceof invasive cervicatancer in women with RA treatasho werewith infliximab. Periodic
screening should occur in women treated with infliximab and its biosimilars.

In a randomized, placeb02 Y G NBf f SR GNAIf gAOGK wmyn LI GASy-0a o
treated patients experienced more neoutaneous solid malignancies than patients who received
placebo. Clinical outcomes with etanercept plus cyclophosphamide, methotrexate, and corticosteroids
did not improve compared to the3-drug treatment alone. Etanercept ison indicated for the
YEYFASYSyld 2F 2S3SySNNRa INI ydzZ 2YFG2arAad

Rare reports of pancytopenia, including aplastic anemia, have been reportedTiNiEh antagonists
Adverse reactions of the hematologic system, including medically significant cytopenia (e.g.,
agranulocytosis,leukopenia, pancytopeniaand thrombocytopenia) have been infrequently reported
with multiple TNF antagonists, includirgrtolizumab pegoblnd golimumab Use caution in patients
being treated with TNF antagonistavho have ongoing, or a higtp of, significant hematologic
abnormalities.

Cases of worsening congestive heart failure (Cstifhe with a fatal outcomend new onset CHF have
been reported withTNF antagonist<Clinical trials of NF antagonistshow a higher rate of serious GHF
related adverse reactions. Physicians should exercise caution when TiNiRgantagonistg patients
who have heart failure and monitor them carefully.

In 2 clinical trials evaluating the use of etanercept for the treatment of heart faillistpdy suggested
higher mortality in the etanerceptreated patients compared to placebo. There have been
postmarketing reports of worsening of CHF, with and without precipitating factors, in patients taking
etanercept. New onset CHF (1% has been reportedincludingin patients without known pre
existing cardiovascular disease. Use etanercept with caution in patients with a history of CHF.

Infliximab and its biosimilarsat doses >5 mg/kg are contraindicated in patients with moderate to
severe heart failure. In a randhized study evaluating infliximab in patients with moderate to severe
heart failure (New Yorleart Association [NYHA] Functional Class llI/IV), infliximab treatment at 10
mg/kg was associated with an increased incidence of death and hospitalizatiom dvarsening heart
failure. In addition, cases of stroke, myocardial infarctions, hypotension, hypertension, and arrhythmias
have been reported during and within 24 hours of initiation of an infliximab infusion, and cases of
transient visual loss have beemported during or within 2 hours of infusio@iscontinue if new or
worsening symptoms of heart failure appeany patient with heart failure should be closely monitored
during therapy.

Treatment with agents that inhibit TNF has been associated with cases of new onset or
exacerbation of clinical symptoms and/or radiographic evideon€ecentral nervous system (CNS)
demyelinating disorders, some presenting with mental status changes and some associated with
permanent disability. Cases of transverse fitig optic neuritis, multiple sclerosisperipheral
demyelinating polyneuropathygand new onset or exacerbation of seizure disorders have been observed.
Exercise cautionwith the use of TNF antagonist&n patients with preexisting or recenbnset CNS
demyelinatingdisorders.
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Treatmentwith TNF antagonistsiayresult in the formation of autoantibodiesnd newerdrugtolerant
assays suggest immunogenicity may be higher than originally tho&ginely the development of a
lupuslike syndromemay occur If a patient develops symptoms suggestive of a lultkes syndrome
following treatmentinitiation with TNF antagonisidreatment should be discontinued, and the patient
should be carefully evaluated.

Serious hypersensitivity reactionscluding anaphylagj angioedema anaphylatoid reaction, serum
sickness, and urticaridnave been reported witiTNF antagonistdf an anaphylactic or other serious
allergic reaction occurs, administration should be discontiniethediately,and appropriate therapy
instituted. The offendingTNF antagonisshould not be readministeredlhe needle shield within the
certolizumabpegolprefilled syringe contains a derivative of natural rubber latex, which could cause an
allergic reactions in susceptible individuals.

Infliximab has been associated with hypersensitivity reactions that vary in their time of onset and
required hospitalization in some cases. Most hypersensitivity reactions, which include urticaria,
dyspnea, and/or hypotension, have occurred during or witBihours ofinfliximab infusion. Serum
sicknesdike reactions have been observed in patients after initial infliximab therapy (e.g., as early as
after the second dose), and when infliximab therapy was reinstituted following an extended period
without infliximab treament. Symptoms associated with these reactions include fever, rash, headache,
sore throat, myalgias, polyarthralgias, hand and facial edema, and/or dysphagia. w! ¥ [/ NR Ky Q:¢
and psoriasis clinical trials, readministration of infliximab after @gaeof no treatment resulted in a
higher incidence of infusion reactions relative to regular maintenance treatment. In general, the
benefits and risk®f readministration of infliximab after a period of nceatment, especially as a +e
induction regimen tyen at weeks), 2, and 6, shouldbe carefully considered. If infliximab maintenance
therapy for psoriasis is interrupted, infliximab should be restarted as a single dose followed by
maintenance therapyThis also applies to infliximddosimilars

Reports of severe hepatic reactions, including acute liver failure, have been reported in patients
receiving TNF antagonistsin a small study of 48 hospitalized patients treated with etaneraapt
placebo for moderate to severe alcoholic hepatitis, the mortaliafe in patients treated with
etanercept was similar to patients treated with placebo at 1 month, but significantly higher after 6
months. Physicians should use caution when using etanericepttients with moderate to severe
alcoholic hepatitis.

It is ecommended that JIA patients, if possible, be broughttardate with all immunizations in
agreement with current immunization guidelines prior to initiating therapy.

Patients on adalimumakbketanercept, and golimumalnay receive concurrent vaccinationsscept for

live vaccinesPatients with a significant exposure to varicella virus should temporarily discontinue
etanercept therapy and be considered for prophylactic treatment with Varicella Zoster Immune
Globulin.

Patients treated with certolizumab pegalay receive vaccinations, except for live or live attenuated
vaccines. In clinical trials, similar proportions of patients developed protective levels efaanine
antibodies between certolizumab pegol and placebo treatment groups; however, patierds/irer
certolizumab pegol and concomitant methotrexate had a lower humoral response compared with
patients receiving certolizumab pegol alone. The clinical significance of this is unknown. No data are
available on the response to vaccinations or the seemypdransmission of infection by live vaccines in
patients receiving certolizumab pegol.
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Vaccinations should be updated according to current vaccination guidelines prior to initiating treatment
with infliximab. Live vaccines are not recommended for coneuatr use with infliximab and its
biosimilars A fatal outcome due to disseminated TB infection was reported in an infant who received a
TB vaccinafter in utero exposure to infliximab. At least arfonth waiting period following birth is
recommended priotto live vaccine administration in infants with uteroexposure to infliximabThe
safety of live or liveattenuated vaccines in infants who were exposed to ofhBiF antagonists utero

is unknown; a riskenefit assessment should occur prior to vactimgathese infants.

abatacept (Orencia)

Abatacept should not be administered to patients with known hypersensitivity to abatacept or any of its
components.

In clinical trials, ptients receiving concomitant abataceftia intravenous administrationand TNF
antagonist therapy experienced more infections ¥§3and serious infections (24 compared to
patients treated with @ly TNF antagonists (43% and 0,8#&spectively) No additional efficacy was
observed with concomitant administration; therefore, com@nt abatacept and TNF antagonist
therapy is not recommendederious infectionsgncluding sepsis and pneumoniaave been reported
in patients receiving abatacepln clinical studies,he safety experience faabataceptwas similar for
both subcutaneoglyandintravenousadministered dosages.

Patients should be screened for latent tuberculosis (TB) infection prior t@mting therapy with
abatacept. Abatacept has not been studied in patients with a positive TB screening test; therefore,
safety of abaacept in patiens with latent TB is not knowrdditionally, screening for hepatitis B should
be performed prior to initiating therapy with abatacept according to published guidelines.

Patients with chronic obstructive pulmonary disease (COPD) reported adbrerse events in clinical
trials than those trated with placeboUse caution when administering abatacept to patients with RA
and COPD and monitor for worsening of their respiratory status.

Live vaccines should not be given concurrently or wihimonths of discontinuation of abatacept.
Patients with JIA should be brought-tgp-date with all immunizations prior to abatacept therafBased
on its mechanism of action, abatacept may blunt the effectiveness of some immunizations.

Anaphylaxis or anaphyladtb reactions have been reported following administration of abatacept
(0.072% of patients) Appropriate medical support for the treatment of hypersensitivity reactions
should be available when abatacept is administered.

anakinra (Kineret)

Anakinra is contrindicated in patients with known hypersensitivity Escherichia cetierived proteins
or any components of the product.

Concurrent use of anakinra and etanercept therapy resulted in a higher rate of serious infections in the
combination arm 7% comparedto etanercept alone @9 without an increase in ACR response rates
compaed to etanercept monotherapyCombination therapy with anakinra anitNF antagonists not
recommended.

Anakinra has been associated with an increased incidence of serious infectimus placebo2%
versusl% respectively) and should be discontinued if a patient develops a serious infection. Treatment
with anakinra should not be initiated in patients with active infections. Safety and efficacy of anakinra in
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immunosuppressed patigs or in patients with chronic infections have not besraluated.In patients
with NOMID, if anakinra discontinuation is contemplated, the risk of NOMID flare upon discontinuation
of therapy should be weighed against the potential risk of continued tneat.

apremilast (Otezla)

Apremilastis contraindicated in patients with known hypersensitivity to any components of the
product.

Apremilastis associated with an increased risk of depression. Advise patients, their caregivers, and
families to be alert fothe emergence or worsening of depression, suicidal thoughts, or other mood
changes, andif such changes occuto contact their healthcare providerRsks and benefits of
treatment with apremilastshould be arefully weigled in patients with a history oflepression and/or
suicidal thoughts or behavior.

During clinical trials, apremilast was associated with weight decrease. Monitor weight regularly. If
unexplained or clinically significant weight loss occurs, evaluate weight loss and consider
discontinuaton of apremilast.

Postmarketing cases of severe diarrhea, nausea, and vomiting, including those leading to
hospitalization, have occurred with apremilast. Most events occurred within the first few weeks of
treatment. Monitor patients more closely who maye more susceptible to volume depletion or
hypotension resulting from these adverse effects, including elderly patients; a dose reduction or
treatment interruption may be clinically appropriate.

baricitinib (Olumiant)
Baricitinib has no contraindications.

Baricitinib carries a boxed warning for serious infections, malignancy, and thrombosis. The most
common infections reported witlts use include pneumonia, herpes zoster, and urinary tract infections.
Opportunistic infections, such as invasive fungal itides and TB, were also reportetiherefore, use of
baricitinib should be avoided in patients with any active infections, including localized infections.
Patients should be monitored closely for the development of any signs or symptoms of infection during
and after treatment. Therapy should be discontinued if infection occurs, and use of live vaccines should
be avoided. Prior to initiating therapy, patients should be evaluated for latent or active TB infection.
Anti-TB therapy should be given prior to iatibn of baricitinib in patients with a history of latent or
active TB in whom an adequate course of treatment cannot be confirmed and those who are TB
negative but are at high risk. Malignancy, including noglanoma skin cancer (NMSC) and lymphoma,
were also reported, and, therefore, risk versus benefit should be evaluated prior to initiation of
baricitinib therapy in patients with known malignancies. Initiation of therapy should also be cautioned
in patients who are at an increased risk for thromboseparts of deep venous thrombosis (DVT),
pulmonary embolism (PE), and arterial thrombosis events of the extremities were observed in patients
treated with baricitinib.

Gl perforation has also been reported in clinical studies with baricitinib; theref@e,isicautioned in
patients with a history of diverticulitis or those at high risk for GI perforation. Promptly evaluate any
new-onset of abdominal symptoms for Gl perforation. Laboratory abnormalities were also observed
with baricitinib use in clinical gties and include neutropenia, lymphopenia, anemia and elevations of
liver enzymes and lipids; baseline and routine monitoring of these laboratory parameters is required.
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Due to its side effect profileharicitinib is not recommended in patients with arbsolute lymphocyte
count < 500 cells/mi) absolute neutrophil count (ANC) < 1,000 cellsfintremoglobin < 8 g/dL, or
those with serious, active infections.

brodalumab (Siliq)

NRPRIfdzYro Aa O2yGNIAYRAOFGSR Ay LI sen e distases A (i K
5Aa02y0AydzS ONBRIFfdzyYtro AT | LI GASYd RS@St2L3a [/ N

Brodalumab has a boxed warning regarding suicidal ideation and behavior. In clinical trials, suicidal
ideation and behaviors were noted in patients treated wittodalumab (0.37 per 100 subject years; 8

of 10 patients who attempted or completed suicide had a history of depression and/or suicidal
ideation/behavior); however, a causal association between treatment with brodalumab and increased
risk of suicidal ide#on and behavior has not been established. Prescribers should weigh tlseangk
benefits when prescribing brodalumab to patients with a history of depression or suicidality and
educate patients on when to receive medical help. Due to the observed alid&htion and behavior,

if adequate responsds not seen within 12 to 16 weeks, discontinuation of therapy should be
considered.

Brodalumab may increase risks of infection when compared to placebo (0.5% versus 0.2%, respectively)
and fungal infections2(4% versus 0.9%, respectively). Patients should be evaluated for tuberculosis
(TB) infection prior to starting therapy. Patients with TB should not have brodalumab administered.
Patients with a past history of latent or active TB in whom an adequate eairantiTB therapy

cannot be confirmed should reconsider a8 therapy.

Live vaccines should be avoided in patients taking brodalumab.

canakinumab (llaris)

Canakinumab is contraindicated in patients with known hypersensitivity to any components of the
product.

Canakinumab blocks -IL which may interfere with immune response to infectioasd has been
associated with an increased incidence of serious infections. Physicians should exercise caution when
administering canakinumab to patients with infectigra history of recurring infectioner underlying
conditions which may predispose them to infectio@anakinumab should bastontinuel if a patient
develops a serious infection and do not administer it to patients during an active infection requiring
medical intervention.

Live vaccines should not be given concurrently with canakinumab. Prior to initiation of therapy with
canakinumab, patientshould receive all recommended vaccinatiobise vaccines should not be given
concurrently with canakiumab dwe to lack of data on efficy or the risk of secondary transmission.
Likewise, canakinumab may interfere with the normal immune response to new antigens.

Treatment with immunosuppressants may result in an increased risk of malignancy.

Macrophage activatiorsyndrome (MAS) is a |#breatening disorder that has been reported in in
patients with rheumatic conditions, including those treated with canakinumab in clinical trials, and
should be treated aggressively.
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guselkumab (Tremfya)

Guselkumab (Tremfyas cotraindicated in patients with a history of serious hypersensitivity to it or
any of the product componentsHypersensitivity reactionsincluding anaphylaxisome requiring
hospitalization, have occurred with guselkumab. Rash has also occ@usélkumalzarries a warning

for an increased risk of infection; the risks and benefits of guselkumab should be considered prior to its
use. In clinical trial®f plaque psoriasjsthe rate of infections was higher in the guselkumab group
versus the placebo group 320 versus 21%) through 16 weeks of treatment. While the risk of serious
infections in both groups asX 51 ® H: AYyFTSOGA2ya NBLR NI dncnd&NE O
upper respiratory tract infections, gastroenteritis, tinea infections, and herpes simBlexlar results

were seen in psoriatic arthritisf a patient develops a serious olinically inportant infection or is not
responding to treatment, the patient should be monitored closely and guselkumab should be
discontinued until the infection resolves.

Similar to other agents in this class, patients should be evaluated for tuberculosis priatidatnig
treatment with guselkumab. AnfiB therapy should be considered prior to initiating guselkumab in
patients with a past history of latent TB or patients with active TB who have not received an appropriate
course or treatment.

Prescribers should osider completion of all age appropriate immunizations prior to initiating a patient
on guselkumab. The use of live vaccines should be avoided in patients using guselkumab.

ixekizumab (Taltz)

Ixekizumab is contraindicated in patients with serious hyperseitg reaction to ixekizumab or to any
of the excipients.Serious hypersensitivity reactions reported with ixekizumab include anaphylaxis,
angioedema, and urticaria.

Treatment with ixekizumab may put patients at an increased risk for infection. Inatlinadsof plaque
psoriasisn adults the rate of infections was higher in the ixekizumab group versus the placebo group
(27% versus 23%). The types of infections that occurred more frequently in the ixekizumab group versus
the placebo group included yer respiratory tract infections, oral candidiasis, conjunctivitis, and tinea
infections.A similar risk was sean pediatrics andor use in other indications.

Prior to initiating treatment with ixekizumab, patients should be evaluated for TB and irekizu
should not be given to patients with active TB infection. Amgitherapy should be considered prior to
initiating ixekizumab in patients with a past history of latent TB or patients with active TB who have not
received an appropriate course or treatmte

Patients receiving ixekizumab should be monitored for new omgtmmatory bowel diseasdRBD) or
exacerbations of existing disease, includind\? K y Q & andRuiceraive &dfitis which occurred at a
greater rate with ixekizumab in placelmontrolled trials. Patients should be motured for onset or
exacerbation; prescribers shouldiscontinue ixekizumab andinitiate medical management ithis
occurs

As a therapeutic protein,ixekizumabhasthe potential for immunogenicitybut the assay to tesfor
neutralizing antibodies has limitations detecting neutralizing antibodies and the incidence could be
underestimated.

Cytokine and CAM Antagonists and Related Agents Regeune 2020
Page?28 | Proprietary Information. Restricted AccesBo not disseminate or copy without approval. Magellan Rx
© 2005¢2020 Magellan Rx Management. All Rights Reserved. MANAGEMENT..



rilonacept (Arcalys}

Rilonacept blocks 1L which may interfere with immune response to infections. SerioustHifeatening
infections have been reported in patients taking rilonacept. Discontinue treatment with rilonacept if a
patient develops a serious infection and do not initiate treatment with rilonacept in patients with active
or chronic inéctions.

Rare hypersensitivity reactisn have been associated with rilonacept administration. If a
hypersensitivity reaction occurs, discontinue administration of rilonacept. Live vaccines should not be
given concurrently with rilonacept. Prior to initiation of therapy with rilonacept, patietisuld receie

all recommended vaccinations.

Patients should also be monitored for changes in their lipid profiles and provided with medical
treatment if warranted.

risankizumabrzaa (Skyrizi)
Risankizumatizaa has no contraindications.

Risankizumalzaamay increase the risk of infections, which occurred more frequently in clinical trials
compared to placebo (22.1% versus 14.7%, respectively). Infections reported more frequently include
respiratory tract and tinea infections. Rates of serious infectio NG X ndm> Ay 0
Risankizumalzaa treatment should not be initiated in patients with a clinically active infection until it

is resolved or appropriately treated. For those with recurrent infection or chronic infection, a risk and
benefit assessent should occur prior to treating with risankizumataa, and patients should be
counseled on these risks and signs or symptoms of an infection. If a patient develops an infection or the
infection is not responding to standard therapy, discontinue treatheith risankizumakrzaa until
infection resolution.

Likewise, patients should be evaluated for TB infection prior to treatment with risankizaraab Do

not use risankizumakzaa in patients with active TB. AtB therapy should be considered prior to
initiating treatment in patients with a history of latent or active TB if a prior adequate treatment course
cannot be confirmed. Patients should be monitored for signs and symptoms of active TB during and
following risankizumalozaa treatment. In phase 3wslies, no patients with latent TB developed active

TB through a mean follow up of 61 weeks.

All age appropriate immunizations, based on current guidelines, should be completed prior to
treatment with risankizumaiszaa. Avoid use of risankizumabaa with live vaccines; no data are
available on the response to either live or inactive vaccines when used during treatment with
risankizumakrzaa.

sarilumab (Kevzara)

Sarilumab is contraindicated patients with known hypersensitivity to sarilumab or any compohent
the product.

Sarilumab carries a boxed warning regarding the risk of developing serious infection, including active
tuberculosis, invasive fungal infections, bacterial, viral, or other opportunistic infections. Its use should
be avoided in patients witlan active infection, including localized infection. Risks and benefits should
be considered prior to initiating therapy in patients with chronic or recurrent infection, a history of
serious or opportunistic infections, underlying conditions that incretse risk of infection, and in
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patients with known or possible exposure to TB. Patients should be tested for latent T H, @ositive,
should be treated prior to sarilumab therapy. In addition, viral reactivation of herpes zoster is possible.
Patients teated with sarilumab should be monitored for signs and symptoms of infection during
treatment.

Concurrent use of sarilumab with biological DMARDs should be avoided due to potential increased
immunosuppression and increased risk of infection. Concomitaatwith tumor necross factor alpha

(TNER 0 | y (I 3R wrkagdniats, antidD20 monoclonal antibodesd selective cstimulation
modulators has not been studied.

Treatment with sarilumab may lead to a higher incidence of neutropenia, thrombocytopenia, and
elevated liver enzymes; laboratpvalues should be evaluated prior to sarilumab therapy, at 4 and 8
weeks after starting therapy, and every 3 months thereafter.

Lipid abnormalities have been associated with sarilumab and should be assessed 4 to 8 weeks after
starting therapy, then ever 6 months. Hyperlipidemia should be managed according to standard
guidelines. Gastrointestingberforations have been associated with use of sarilumab. Risk may be
increased with concurrent diverticulitis or concomitant use of NSAIDs or corticosteratisnt®
presenting with new onset abdominal symptoms should be promptly evaluated.

Treatment with immunosuppressants, such as sarilumab, may increase the risk of malignancies.

secukinumab (Cosentyx)

Secukinumab may increase the risk of infections. Exerciggion when considering the use of
secukinumab in patients with a chronic infection or a history of recurrent infection. Instruct patients to
seek medical advice if signs or symptoms suggestive of an infection occur. If a patient develops a serious
infection, the patient should be closely monitored and secukinumab should be discontinued until the
infection resolves.

Evaluate patients for tuberculosis (TB) infection prior to initiating treatment with secukinumab. Do not
administer secukinumab to patientsitiv active TB infection. Initiate treatment of latent TB prior to
administering secukinumab. Consider afB therapy prior to initiation of secukinumab in patients with

a past history of latent or active TB in whom an adequate course of treatment caenocobrfirmed.
Patients receiving secukinumab should be monitored closely for signs and symptoms of active TB during
and after treatment.

Exercise caution when prescribing secukinumab to patients VBEE | & SEI OSND I G A 2
disease, in some casesr®us, were observed in secukinumakated patients during clinical trials.
Patients who are treated with secukinumab and h#8Bshould be monitored closely.

Anaphylaxis and cases of urticaria occurred in secukindneabed patients in the clinical ils. If an
anaphylactic or other serious allergic reaction occurs, administration of secukinumab should be
discontinued immediately and appropriate therapy initiated.

The removable cap of the secukinumab products contains natural rubber latex, whichansg an
allergic reaction in lategensitive individuals. The safe use of Cosentyx Sensd®gsety or prefilled
syringe in latexsensitive individuals has not been studied.

Prior to initiating therapy with secukinumab, consider completion of all age ap@atepmmunizations
according to current immunization guidelines. Patients treated with secukinumab should not receive
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live vaccines. Native vaccinations received during a course of secukinumab may not elicit an immune
response sufficient to prevent diase.

tildrakizumab-asmn (llumya)

Tildrakizumakasmn is contraindicated in patients with a known serious hypersensitivity reaction to it or
any of the excipients. Cases of angioedema and urticaria have occurred with tildrakiasmab It
should be discontiued immediately should serious hypersensitivity occur.

Tildrakizumakasmn can increase the risk of infection. Treatment with tildrakizuasin should not
be initiated in patients with any significant active infection until the infection resolves oreiguadely
treated. The risks and benefits of tildrakizumasmn should be considered prior to initiating therapy in
patients with a chronic infectioor a history of recurrent infection. Discontinuation may be required in
patients with a serious infectionntil infection resolution. Patients should be evaluated for TB prior to
beginning therapy, and treatment of latent TB should occur prior to initiation of tildrakizeasain; it
should not be administered to patients with active TB.

All age appropriate immmizations according to current immunization guidelines should be
administered prior to initiating therapy with tildrakizumasmn. Live vaccines should be avoided in
patients treated with tildrakizumatasmn.

tocilizumab (Actemra)
Tocilizumab should not bedministered to patients with known hypersensitivity to tocilizumab.

Patients receiving tocilizumab are at an increased risk for developing serious infehimnhs bacterial,
mycobacterial, invasive fungal, viral, protozoal, or other opportunistic ggehsthat may lead to
hospitalization or deathMost patients in clinical trials who developed serious infections were on
concurrent immunosuppressantsuch as mtnotrexate or corticosteroids.If a serious infection
develops, tocilizumab should be distimued unti the infection is controlledInfections reported
included active TB, invasive fungal infections, bacterial,,&@ral other infections de to opportunistic
pathogens.Patients should be tested for latent TB before and ngrireatment with tailizumab.In
patients with chronic or recurrent infections, the risks and benefits of treatment with tocilizumab
should be carefully considered prior to iniiiag therapy with tocilizumabPatients should be closely
monitored for the development of sigrend symptoms of infection during and after treatment with
tocilizumah including the possibility of TB in patients who tested negative for latent TB infection prior
to initiating therapy. Tocilizumab should not be initiated in patients with active irdasti ncluding
localized infectionsThe risk and benefits of tocilizumab therapy should be consideried o initiation

of therapy. Patients with higher infection risks include those with chronic or recurrent infection,
exposure to TB, history of seriwr an opportunistic infection, with a history of travel or residence in
areas of endemic TB or endemic mycqsasthose with underlying conditions that mayedispose
them to infections Patients should be closely monitored for the development of sagrissymptoms of
infection during and after treatment withocilizumal) as signs and symptoms of acute inflammation
may be lessened due to suppression of the acute phase reactants

Cases of viral reactivation of hms zoster have been reportedPatients wio tested positive for
hepatitis were excluded from clinical trials of tocilizumab.

Cytokine and CAM Antagonists and Related Agents Regeune 2020
Page3l | Proprietary Information. Restricted AccesBo not disseminate or copy without approval. Magellan Rx
© 2005¢2020 Magellan Rx Management. All Rights Reserved. MANAGEMENT..



Gastrointestinal perforation has been reported in clinical trials with tocilizumab, mostly as a result of
complications of diverticulitisPatients with new onset abdominalymptoms should be evaluated
promptly for early identification of gastrointestinal perforation.

Tocilizumab therapy has been associated with a higher incidence of neutropenia and
thrombocytopenia. Tocilizumab should not be initiated in patients with adbaolute neutrophil count
(ANC< 2,000/mnd) or platelet counts of <100,000/mn?¥. Therapy is not recommended if the ANC
during tocilizumab therapy is less than 500/fhor platelet count falls to less than 50,000/mm
Monitor neutrophils and plateletd to 8 weeks after the start of therapy and eve3ynonths thereatfter.

Dose modifications for tocilizumab are recommended based on ANC and platelet counts.

Serious cases of hepatic injury have occurred in patients taking tocilizumab (either formulation),
includng cases that have resulted in liver transplant or death. The onset of injury ranged from months
to years following treatment and some cases presented only with dysfunction and mildly elevated
transaminases (although most cases presented with marked etevsat> 5 times the upper limit of
normal [ULN])Elevations of liver transaminases were reported in clinical trials with tociliziagdid

not result in permanent or clically evident hepatic injuryincreased frequency and magnitude of these
elevationswere observed when potentially hepatotoxic drygsuch as methotrexatewere used m
combination with tocilizumabObtain a liver test panel prior to initiating tocilizumab, every 4 to 8 weeks
after initiating therapy for 6 months, and every 3 months tsafter in patients being treated for RA and
GCA Therapy with tocilizumab should not be initiated in patieritgs RA and GCAvith baseline
elevations ofalanine aminotransferase (AL®) aspartate aminotransferase (ASGf) greater than 1.5
times the upperlimit of normal (ULN) If patients develop elevated AST or ALT (> 5 times ULN),
tocilizumab should be discontinueBose modifications for tocilizumab due to elevations of ALT and/or
AST are recommende@ee prescribing information for full detailshny matient reporting symptoms

that could indicated liver injury (e.gfiatigue, anorexia, right upper abdominal discomfort, dark urioe
jaundice should havdiver function testsmeasured promptly. If they are found to be elevated (AST > 3
times ULN, serurtotal bilirubin > 2 times ULN), treatment should in¢errupted, and the cause should

be established; treatment should only be restarted in patients who have an explanation for liver
impairment from another cause. A similar pattern of elevation was foandinical trials of tocilizumab

for PJIA and SJIA. In these patients, a liver test panel should be monitored at the time of the second
administration and every 4 to 8 weeks for PJIA and every 2 to 4 weeks for SJIA.

Tocilizumab is associated with increasedipid parameters including total cholesterol, triglycerides,
low-density lipoproteincholegerol (LDEC) and/or high-density lipoproteincholesterol(HDLC) Lipid
parameters should be assessed at approximaddty 8 weeks after initiation of tocilzmab therapy and

then measured every6 months. Patients should be managed according to clinical guidelines for
hyperlipidemia An openf | 6 St aiddzRé RSEAONAROGSR Ay (20Aft ATl dzy!l
outcomes in patients with tocilizumab to those patients using etanercept and demonstrated
noninferiority of tocilizumab (hazard ratio, 1.05; 95% ClI, 0.77 to 1.43).

The effectthat tocilizumabhas on the development of malignancies and demyelinating disorders is
unknown, but malignancies, multiple sabsis, and chronic inflammatory demyelinating polyneuropathy
were reported during clinical trialsPrescribers should exercise caution in considering the use of
tocilizumab in patients with prexisting or recent onset demyelinating disorders.

Hypersensitrity reactions including anaphylaxis, have been reported during tocilizunmavenous
infusions(0.24 and with subcutaneous injections (g7 Anaphylaxis with intravenous administration
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has resulted in deathReactions have occurred with a range okds, sometimes as early as the first
dose, and even in patients who have received premedication.

Tocilizumab has not been studied in combination widther biological DMARDS including TNF
antagonists, H1R antagonists, anCD20 monoclonal antibodies, andelective cestimulation
modulators. Combination therapy should be avoided as there is a possibility of increased
immunosuppression and increased risk of infection.

tofacitinib (Xeljanz Xeljanz XIR

Boxed warnings include increasedk of serious and sostimes fatal bacterialmycobacterial, fungal,

and viral infections irpatients treated with tofacitinib Most commonly reported serious infections
included pneumonia, cellulitis, herpes zostdiyerticulitis appendicitis and urinarytract infections.
Active TB was also reported. TB screening and appropriate treatment prior to initiatitwfacitinib
treatment is recommendedViral reactivation, including cases of herpes virus reactivation (e.g., herpes
zoster), were observed in clinical studies wittfacitinib. The impact of tofacitinib on chronic viral
hepatitis reactivation is unknown as patients who screened positive for hepatitis B or C were excluded
from clinical trials however, postmarketing cases of hepatitis B reactivation have been reported
Tofacitinib should not be initiated in patients with an active infection, including localized infections. The
risk and benefits of treatment should be considered when prescribing tofacitinib in patients with a
history of chronic, recurrentor serious inéction, prior exposure to TB, or a comorbid condition that
predisposes them to infectiorin patients with UC, a higher incidence of serious infection occurred in
those treated with 20 mg versus 10 mg total daily doSaution shouldbe usedin patients wih a
history of chronic lung disease, those who develop interstitial lung disease, and those with increasing
degrees of lymphopenia as they may be more prone to infections.

A boxed warning also exists regarding thereased risk afmalignancies, includingmphoma. Themost
common types of malignancies reported were lung and breast caftber types of malignancies that
have been reported include melanoma, prostate cancer, and pancreatic caBpsteinBarr virus
(EBW3associated postransplant lymphopoliferative disorder has been observed at an increased rate in
renal transplant patients treated with tofacitinib and concomitant immunosuppressive medications.

In February 2019, the FDA issued a Drug Safety Communication to alert the public that amgongo
safety study found an increased risk of thrombosis (pulmonary embolism [PE]) and death when the 10
mg twice daily dosing was used in patients with RA, atabfl use at this dos&¥2 The FDA reminded
providers that dosing should following the presanidpiinformation and to advise patients to seek
immediate medical attention if they experience signs or symptoms ofB8¥ed warning regarding
mortality and thrombosisvered dz6 & Slj dzZSy G f & | RRSR (2 GKS LINE RdzO{
withRAandk M Ol NRA2 @ 40dzf  NJ NAa]l FIFO02N gK2 gSNB o
all-cause mortality, including sudden cardiovascular deatid thrombosis (e.gpulmonary embolism,

deep venousthrombosis,arterial thrombosi$ compared to thosdreated with a dose of 5 mg twice
daily.Only FDAapproved dosing is recommended.

Gl perforations have been reportedn clinical trials with tofacitinib Tofacitinibshould be used with
caution in patients who may be at increased risk Gl perforation such as a history of diverticulitis.
New onset of abdominal symptoms should be evaluated promptly for early identificatio®lof
perforation.
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Hypersensitivity reactions, including angioedema and urticaria, have been reported in patients receiving
tofacitinib. It should be promptly discontinued should these reactions occur.

Treatment with tofacitinib has been associated with decreases in lymphocyte, neutrophil, and red blood
cell counts. It is recommended that tofacitinib not be initiated in patients wittymphocyte count <

500 cells/mni, an ANC <1,000 cells/mm, or a hemoglobin level € g/dL. In patients receiving
tofacitinib, lymphocyte counts should be obtained at baseline and eve@rynonths thereafter.
Neutrophil and hemoglobin should be monitored lzseline,4 to 8 weeks after initiation of therapy,

and every3 months thereafter.Dosing recommendations for patients with reduced lymphocyte or
neutrophil counts and those with a reduced hemoglobin are detailed in the prescribing information.

Tofacitinib was associated with an increased incidence of elevated liver enzymes. Most of these
abnormalities occurred in studies with background DMARD (primarily methotrexate) therapy. Routine
monitoring of liver tests and prompt investigation of the causes of ligaeyme elevations is
recommended to identify potential cases of drirgluced liver injury. If drugnduced liver injury is
suspected, the administration of tofacitinib should be interrupted until this diagnosis has rtoseoh

out. Treatment with tofacitimb is not recommended in patients with severe hepatic impairment.

Dose dependent increases in total cholesterol, -Dand HDLC were observed in clinical trials.
Increases occurred withid to 3 months of the start of tofacitinib therapy and remained Isia
thereafter with continued treatment. No evidence for an increase in cardiovascular risk has been
observed.Lipid assessments should be performed approximadety 8 weeks following initiation of
therapy, and patients should be managed according toicdi guidelines for the management of
hyperlipidemia.

Limiteddata are availablen the response to vaccination or on the secondary transmission of infection
by live vaccines to patients receiving tofacitinib. Live vaccines should not be given congurrentl
Immunizations should be updated consistent with current immunization guidelines prior to initiating
tofacitinib therapy. The interval between initiation of tofacitinib therapy and live vaccinations should be
in accordance with current vaccination guiels.

Since the extendedelease formulation (Xeljanz XR) contains some-ahefiormable material, caution
should be used when it is used in patients with qesésting gastrointestinal narrowing due to rare
reports of obstructive symptoms in this population.

upadacitinib (Rinvoq)
Upadacitinibdoes not have any contraindications.

Boxed warningsfor upadacitinib advise of the potential for serious infections that can lead to
hospitalization or death, includindB and opportunistic infections (e.g., bacteridyngal, viral) in
patients treated with upadacitinib. Use of upadacitinib should be avoided in patients with an active,
serious infectioneven if the infection is localized. The risk and benefits of therapy should be considered
in those with chronic or reurrent infection, TB exposure, a history of serious or opportunistic infection,

a predisposition to infection, and in those living or traveling to endemic areas for TB or mycoses.
Patients should be tested for TB prior to starting upadacitinib and madtqgoeriodically during
therapy; treat appropriately if TB is detected. Patients should be promptly evaluated if signs and
symptoms of infection occur during therapy. Therapy should be interrupted if a serious infection occurs.
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Upadacitinib also carriesl@oxed warning regarding thisk of malignancies, including lymphoma. The
risks and benefits of upadacitinib should be considered prior to starting therapy in patients with known
malignancy, unless it is a successfully treatesh-melanoma skin cancer (NNMI$ NMSC has been
detected in patients treated with upadacitinib; therefore, periodic skin assessments should be
performed if the patient is at an increased risk.

Upadacitinib also carries laoxed warning for thrombosis, includifgVT PE and arterial thombosis

which have been reported with JAK inhibitors in treating inflammatory conditions, including fatal cases.
In patients at increased risk for thrombosikge risks and benefits of upadacitinib should be weighed
prior to treatment. Prompt evaluatioand treatment should be performed if symptoms are present.

While causation has not been establish&lperforations have been reported in patients treated with
upadacitinib; many of the cases were in patients with RA also on backgBAtDSUse cautiorwhen
prescribing upadacitinib in patient at increased risk for Gl perforation (e.g., history of diverticulitis,
concurrent NSAIDs). Promptly evaluate if abdominal symptoms occur.

Increased incidence of neutropenia, lymphopenia, anemia, and elevatedelnaytmes have occurred

with upadacitinib. These parameters should be evaluated at baseline and treated as appropriate. Avoid
starting upadacitinib and interrupt treatment in patients with &NC< 1,000 cells/mrf) absolute
lymphocyte count (ALC) < 500 cklisn®, or hemoglobin < 8 g/dL. If liver enzyme abnormalities occur,
promptly assess for potential dreigduced liver injuryinterrupt treatment if serious infection develops

until infection is controlled or if drughduced liver injury is suspected.

Statinresponsive elevations in serum lipids (e.g., total cholesté®l:C HDL-C) have been reported
with upadacitinib. The effect on cardiovascular status has not been established. Monitor patients 12
weeks after starting upadacitinib and according to acedpnedical guidelines thereafter.

Use of live, attenuated vaccines during or immediately before the start of upadacitinib treatment is not
recommended. Update immunization status prior to therapy.

ustekinumab (Stelara)

Ustekinumab (Stelara) is contraindied in patients with a history of clinically significant
hypersensitivity to ustekinumab or to any of the excipien&erious allergic reactions including
angioedema and anaphylaxis have been reported with ustekinumab. Discontinue use of ustekinumab
and irstitute appropriate therapy.

Ustekinumab may increase the risk of infections and reactivation of latent infecti®asents
genetically deficient in HL2/IL.-23 are vulnerable to disseminated infections from mycobacteria,
salmonella, and BacilluSalmetteGuerin (BCG) vaccinations. It is not known whether patients with
pharmacologic blockade of-I2/IL-23 with ustekinumab will be susceptible to these types of infections.
During clinical trials for the treatment of psoriasis, serious infections diagnoshaied diverticulitis,
cellulitis, pneumonia, appendicitis, cholecystitis, and sepsis. In the psoriatic arthritis trials, serious
infections includedcholecystitis.L y LI 6ASyGa 6AGK [/ NRPKYyQad RA&SIH &S
included anal abscess,agtroenteritis, ophthalmic herpes, pneumonia, and listeria meningiiis.
patients with ulcerative colitis, types of infections experienced included gastroenteritis, ophthalmic
herpes zoster, pneumonia, and listeriosidstekinumab should not be given toafents with any
clinically important active infectianCaution should be exercised when considering tree of
ustekinumab in patients with a chronic infection or &thry of recurrent infectionDiagnostic test$o
screenfor these infections should beonsidered as dictaed by clinical circumstanceBatients should
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be evaluated for tuberculosiéTB) prior to initiating therapy with ustekinumabDo not administer
ustekinumab to patients with active TB. Consider initiation of -&aBtherapy prior to ugekinumab
therapy for patients with a past history of latent TB or activeof Biosein who an adequate course of
treatment cannot be confirmed

As an immunosuppressant, ustekinumab may increase the risk of malignancy. There have been reports
of multiple rapidly appearing cutaneous squamous cell carcinomas in patients who haakigtig risk

factors for developing nomelanoma skin cancer. All patients receiving ustekinurshbuld be
monitored for normelanoma skin cancer. Patients greater than 60 yearage, those with a medical
history of prolonged immunosuppressant therapy, and those with a history of psoralen plus ultraviolet
light (PUVA) treatment should be followed closely. The safety of ustekinumab in patients with a history
of or a known maligancy has not been evaluated. Ustekinunteds not been studied beyoritlyears of

use.

One case of reversible posterior leukoencephalopathy syndrome (RPLS) has been reportadain cli
trials with ustekinumabRPLS is a neurologich$order thatis not cased by demyelination or a known
infectious agent. RPLS can present with headache, seizures, confusion, and visual disturbances.
Conditions with which it has been associated include preeclampsia, eclampsia, acute hypertension,
cytotoxic agents, and immunoppressive therapy. Fatal outcomes have been reported.

Prior to initiating therapy, patients should receive all agropriate immunizations.

BCG vaccines should not be given during treatment with ustekinumab dryear prior to initiating
treatment or for 1 year after discontinuation.Use caution when administering live vaccines to
household contacts of patients receiving ustekinumab due to the potential risk of viral shedding from
the household contacts ah transmission to the patientNonlive vaccingions received during
ustekinumab therapy may not elicit an immune response sufficient to prevent disease.

Ustekinumab has not been evaluated in patients who have undergone allergy immunotherapy.
Ustekinumab may decrease the protective effect of allergmimotherapy and may increase the risk of

an allergic reaction to a dose of allergen immunotherapy. Therefore, caution should be exercised in
patients receiving or who have received allergy immunotherapy, particularly for anaphylaxis.

Ustekinumab carries awarning regarding noninfectious pneumonia; postmarketing cases of in
interstitial pneumonia, eosinophilic pneumoniand cryptogenic organizing pneumonia have been
reported, with symptoms (e.g., cough, dyspnea, interstitial infiltrates) following 1 tosg&sl Serious
outcomes, including respiratory failure and prolonged hospitalization, have been reported, although
these cases generally improved followingstekinumab discontinuation and administration of
corticosteroids (some cases). If this diagnost®idirmed, ustekinumab should be discontinued and the
patients should be treated for these symptoms appropriately.

Asatherapeutic protein, there is potential for immunogenicityth ustekinumab

vedolizumab (Entyvio)

Vedolizumab is contraindicated in fpents with a history of hypersensitivity to vedolizumab or to any of
the excipients. Treatment with vedolizumab is not recommended in patients with active, severe
infections until the infections are controlled. Consider withholding vedolizumab in patidmisdevelop

a severe infection while on treatment.
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Infusionrelated reactions and hypersensitivity reactions (e.g., anaphylaxis, dyspnea, bronchospasm,
urticaria, flushing, rash, increased blood pressure, heart rate) have been reported with the first and
subsequent vedolizumab infusien If anaphylaxis or other serious reactions occur, discontinue
vedolizumab treatment and initiate appropriate management.

Another integrin receptor antagonist has been associated with progressive multifocal
leukoencephaloptny (PML), a rare and often fatal opportunistic infection of the central nervous
system.One case of PML has been reported in a vedolizutredied patient in the postmarketing
setting, although there may be multiple factors that could have contribute®Ni_.Monitor patients

on vedolizumalfor any new onset, or worsening, of neurological signs and symptoms.

Reports of liver injury (e.g., elevated transaminases, elevated bilirubin) have occurred with
vedolizumab; discontinue vedolizumab in patients witnsior symptoms of liver injury.

Prior to initiation, all patients should be brought up to date on all vaccinations based on immunization
guidelines; vedolizumatreated patients may receive ndive vaccines, as well as live vaccines (when
the benefits otweigh the risks).

Risk Evaluation and Mitigation Strategy (RENFS)®

Brodalumab is only available through the Silig Risk Modification and Mitigation Strategies (REMS)
Program due to the observed suicidal ideation and behavior in patients treated withdithg.
Prescribers must be certified in the program, patients must sign a PdRiesscriber Agreement Form,

and pharmacies must be certified with the program and only dispense to authorized patients.

While previously the FDA required REMS programs folizoamiab (Actemra), tofacitinib (Xeljanz,
Xeljanz XR), angstekinumab (Stelarajhe FDA determined that the REMS was no longer necessary

DRUG INTERACTI GN,@?JS&189,190,19L192,193,194,195,196,197,198,199,200,201202,203204,
205,206,207,208209210,211,212

Interactions relating to vaccine use is witlthe Warnings section above.

abatacept (Orencia)

Concurrent administration of aNF antagonistvith abatacept is not recommended sincembination
therapy has been associated with an increased risk of serious infections with no additional efficacy over
TNF antagonistmonotherapy. There is insufficient experience to assess the safety and efficacy of
abatacept administered concurrently with anakinra; therefore, such use is not recommended.

Live vaccines should not be given concurrently with abatacept oimatimonths of itsdiscontinuation.

No data are available on the secondary transmission of infection from persons receiving live vaccines to
patients receiving abatacept. Based on its mechanism of action, abatacept may blunt the effectiveness
of some immuizations.

adalimumab (Humira)

Adalimumab should not be used with anakinabatacept,or other TNF antagonistsalthough it is
unknown if aly adverse effects would occu€oncomitant therapy may increase the potential for
infections and have an impact orhd developmet and course of malignancie®lthough not
specifically evaluated, patients receiving immunosuppressives along with adalimumab may be at a
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greater risk of developing an infection. In studies of adalimumab, many of the serious infections
occurted in patients on immunosuppressive therapy.

The clearance of adalimumab was decreased b dfter multiple doses of methotrexate. No dose
adjustment for either drug is needed when methotrexate and adalimumab are used together.

Adalimumab should not begn concurrently with live vaccines.

anakinra (Kineret)

In a study in which patients with active RA were treated for up to 24 weeks with concurrent anakinra
and etanercept therapy, &% rate of serious infections was observed, which was higher than that
observed with etanercept alonéd%9. Two percent of patients treated concurrently with anakinra and
etanercept developed neutropenia. Combination therapy with aiNFantagonistsand anakinra is not
recommended.

No data are available for anakinra and thavadistration of live vaccine€oncurrent administration of
live vaccines is not recommended.

apremilast (Otezla)

Coadministration of the strong cytochrome P4%CYP450¢nzyme inducer, rifampin, resulted in a
reduction of systemic exposure of apremilastiich may result in a loss of efficacy of apremilast. The
use of cytochrome P450 enzyme inducers (e.g., rifampin, phenobarbital, carbamazepine, phenytoin)
with apremilast is not recommended.

baricitinib (Olumiant)

Administration of baricitinib with strongrganic anion transporter 3 (OAT3) inhibitors (e.g., probenecid)
increases its exposure;dose reduction is recommended

Use of baricitinib in combination with other JAK inhibitors or with biologic DMARDs has not been
studied.

brodalumab (Siliq)
Live \accines should be avoidea patients treated with brodalumab

Consider monitoring patients starting or discontinuing brodalumab when concomitantly receiving drugs
that are CYP450 substrates, especially those with a narrow therapeutic, iaddxconsidemodifying
the dose of the CYP450 substrate

canakinumab (llaris)

No formal drug interaction studies have been conducted with canakinumab. However, concomitant use
of canakinumab withiTNF antagonistshould be avoided because of the potential for iacreagd risk
of infections.

No data are available on either the effects of live vaccination or the secondary transmission of infection
by live vaccines in patients receiving canakinumab so live vaccines should not beagcerrently
with canakinumab.

The fomation of CYP450 enzymes is suppressed by increased levels of cytokines-18.glurihg
chronic inflammation which may occur during canakinumab treatment. This may cause an interaction
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with CYP450 substrates and patients being treated with CYP450 eszjrmauld be monitored and may
need to be adjusted as needed.

certolizumab pegol (Cimzia)

Concurrent administration of anakinra and anothENF antagonishas shown an increased risk of
serious infections, an increased risk of neutropenia, and no addedfiveompared to these medicinal
productsalone. Do not administer certolizumab pegol in combination with biological DMARDSs or other
TNF antagonigherapies.

Do not give live, including attenuated, vaccines concurrently with certolizumab pegol.

Interference with certain coagulation assays has been detected in patieat&gdad with certolizumab
pegol. Certolizumab pegol may cause erroneously elevated aPTT assay results in patibotg wit
coagulation abnormalitiednterference with thrombin time and protlmmbin timeassays has not been
observed.There is no evidence that certolizumab pegol therapy has an effeict wimocoagulation.

etanercept (Enbrel)

Concurrent or recent exposure to myelosuppressive -gmumatic agents (e.g., azathioprine,
cyclophospmide, leflunomide, omethotrexate has been associated with pancytopenia, including
aplastic anemia, in some patients treated with etanercept. Etanercept is, however, commonly given in
combination withmethotrexate The use of etanercept with cyclophosphide is not recommended.

Ly | &addzReé 2F LI GASyida ¢AlGK 2 S3Sy Siigeadard thdrapyz 2 Y
(including cyclophosphamide) was associated with a higher incidence ofcutaneous solid
malignancies. Use of etanercept patients receiving concurrent cyclophosphamide therapy is not
recommended.

Patients in a clinical study who were on established therapy with sulfasalazine, to which etanercept was
added, were noted to develop a mild decrease in mean neutrophil counts in a@opato groups
treated with either therapy aloneThe clinical significance of this observation is unknown.

Live vaccines should not be given concurrently with etanercept.

Serious infections were seen in clinical studies with concurrent use of anakinabhabtacept and
etanercept, with no added benefit.

golimumab (SimponiSimponi Aria)

When used in combination with abatacept (Orencia) or anakinra (Kineret), an increased risk of serious
infections with no addedherapeuticbenefit has been observed with leér TNF antagonists clinical
RA studies. Therefore, use of golimumab with abatacept or anakinra is not recommended.

During chronic inflammation, the formation of CYP450 enzymes may be suppressed by increglsed lev
2T 0@l 211 Ay SGonségSenty,ditls edpbe@d thab for a molecule that antagonizes cytokine
activity, such as golimumab, the formation of CYlPébzymes could be normalizedpon initiation or
discontinuation of golimumab in patients beingeéited with CYP450 substrates with a narrow
therapeutic index, monitoring of the effect (e.g., warfarin) or drug concentration (e.g., cyclosporine or
theophylline) is recommended and the individual dose of the drug product may be adjasteeeded.

Live accinesshould not be given concurrently with golimumab.
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guselkumab (Tremfya)

During chronic inflammation, the formation of CYP450 enzymes may be suppressed by increased levels
2T Oed21AySa 6SdadPr ¢bChod [/ 2yaSldsSyatezr Al Aa
activity, such as guselkumab, the formation of CYP4&9raes could be normalized. Upon initiation or
discontinuation of guselkumab in patients being treated with CYP450 substrates with a narrow
therapeutic index, monitoring of the effect or drug concentration is recommended and the individual
dose of the drugproduct may be adjusted, as needed.

Live vaccines should not be given concurrently with guselkumab.

infliximab (Remicade) infliximab-abda (Renflexis) infliximab-axxq (Avsola) and
infliximab-dyyb (Inflectra)

Patients receiving immunosuppressives tendhtive fewer infusiofrelated reactions to infliximab as
compared to patients not receiving immunosuppressive therapy. In patients receiving
immunosuppressant therapy with azathioprine, mercaptopurine, orethotrexate antibody
development to infliximab i®wer compared to patients not receiving concurrent immunosuppression.
Many serious infections during infliximab therapy have occurred in patients receiving concurrent
immunosuppressived.his also applies tofliximab biosimilars

Rheumatoid arthritis p@#ents who receivedmethotrexate in combination with infliximabor its
biosimilarshave higher serum concentrations of infliximpimductsas compared to those who receive
infliximab alone

Combination therapy with anyNFantagonists andinakinra or abateept is not recommended due to

the potential for increased risk of infections without any increase in efficacy as seen in clinical trials with
etanercept and anakinralhe use of tocilizumab in combination with biological DMARDs such as TNF
antagonists, inluding infliximabor its biosimilars should be avoided because of the possibility of
increased immunosuppression and increased risk of infection.

No data are available on the response to vaccination with live vaccines or on the secondary
transmission ofinfection by live vaccines in patients receivifdNF antagonisttherapy. It is
recommended that live vaccines not be given concurrently.

LG A& NBO2YYSYRSR GKFG Fff LISRA I G Mdwd@te WitNJBIK Yy Q&
vaccinationgrior to initiating infliximabtherapy.

It is recommended that therapeutic infectious agents (e.g., BCG in bladder cancer) not be given
concurrently withinfliximabor its biosimilars.

ixekizumab (Taltz)
Avoid the use of live vaccines in patients treated with ixekizuma

During chronic inflammation, CYP450 enzyme levels may be altered due to increased levels of certain
cytokines (e.g., ML, 16, LkmnX ¢bCh s LCbO®d LESTATdzYk o6 O2dzZ R
enzymes. Therefore, upon initiation or discontinuation ixékizumab in patients who are receiving
concomitant drugs which are CYP450 substrates, particularly those with a narrow therapeutic index,
consider monitoring for effect (e.g., for warfarin) or drug concentration (e.g., for cyclosporine) and
consider doage modification of the CYP450 substrate.
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rilonacept (Arcalyst)

No formal drug interaction studies have been conducted with rilonacept. However, concomitant use of
rilonacept with TNF antagonistshould be avoided because of the potential for iacreasedrisk of
infections.

The formation of CYP450 enzymes is suppressed by increased levels of cytokines-1(e.duyiig
chronic inflammation which may occur during rilonacept treatment. This may cause an interaction with
CYP450 substrates and patients beiggted with CYP450 enzymes should be monitored and may need
to be adjusted as needed.

risankizumabrzaa (Skyrizi)

Avoid use of risankizumatzaa with live vaccines.

sarilumab (Kevzara)

Elevated 6 concentrations, occurring in patients with RA, may deegulate cytochrome P450 (CYP)
enzyme activity, thereby increasing concentrations of drugs that are CYP substrates, as compared to
subjects without RA. Inhibition of-B.signaling by tt wh  F y il 32y Aaddasx &adzOK I a
concentrations byreversing the inhibitory effect of 1& and restore CYP activity. This effect may be
clinically relevant for drugs that are CYP substrates with a narrow therapeutic index, such as warfarin or
theophylline; drug concentrations should be monitored and dasfjssted as appropriate.

Caution should be taken with concurrent use of sarilumab with CYP3A4 substrates that may lead to a
loss of efficacy (e.g., oral contraceptives, lovastatin, atorvastatin). This effect may continue for several
weeks after discontinimg sarilumab therapy.

Live vaccines should be avoided in patients taking sarilumab.

secukinumab (Cosentyx)

No formal drug interaction studies have been conducted w#hukinumab; however, concomitant use
of secukinumab witifTNF antagonistshould be avaled because of the potential for an increased risk
of infections.

The formation of CYP450 enzymes is suppressed by increased levels of cytokines1(Ag.dilring

chronic inflammation which may occur during secukinumab treatment. This may cause ettiote

with CYP450 substrates and patients being treated with CYP450 enzymes should be monitored and may
need to have therapy adjustechowever, results from a drudrug interaction study showed no
clinically relevant interaction for drugs metabolized®YP3A4.

Live vaccines should not be given concurrently with secukinumab.

tildrakizumab-asmn (llumya)

There are no known drug interactions with tildrakizurredmn; however, as mentioned in the warnings
above, avoid use with live vaccines.

tocilizumab (Actema)

Tocilizumab has not been studied in combination with biologiddARDs such as TNF antagonists.
Tocilizumab should not be administered with live vaccines.
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In infection and inflammation, the cytochrome P450 enzymes are dmgnlated by cytokines,
including IL6. By inhibiting It6 signaling in RA patients by tocilizumab, CYP450 enzyme activity may be
restored to higher levels than those the absence of tocilizumafhis may increase the rtabolism of
CYP450 substratem vitro studies showed that talizumab may change the expression of many of the
CYP450 enzymes responsible for drug metabolism, including CYP 1A2, 2@ad28%6}. The effect of
tocilizumab on CYP450 enzymes may be clinically relevant for CYP450 substthtes nairrow
therapeutic index. Upon initiation or discontinuation of tocilizumab, patients being treated with
medications metabolized via CYP450 systems may need to be monitored (e.g., warfarin) or drug
concentration evaluated (e.g., theophylline, cyclosporine) adgustments mde, if necessary.The

effect of tocilizumab may be apparent for several weeks following the last dose.

tofacitinib (Xeljanz Xeljanz XIR

Tofacitinib exposuresiincreased when eadministered with potent inhibitors of cytochrome P450
enzymes,CYP3A4 (e.gketoconazole), and with eadministration of drugs that are both moderate
inhibitors of CYP3A4 and potent inhibitors of CYP2C19 (e.g., flucond@tmeajose of tofacitinib should
be reduced to 5 mg once daily in patients takings thedicationfor PsA oiRA and reduced in half (5 mg
twice daily or 5 mg once daily) in UC patieftke extendedrelease formulation should not be usedn
contrast, potent inducers of CYP3A4 (e.g., rifampin) decrease tofacitinib exposdi@ncomitant use
is notrecommended

There is a risk of added immunosuppression when tofacitinib isdeoinistered with potent
immunosuppressive drugs (e.g., azathioprine, tacrolimus, cyclosporine). Combined use with potent
immunosuppressives has not been studied in RA.

upadacitinib (Rinva)

Coadministration with a strong CYP3A4 inhibitor (e.g., ketoconazole) may increase upadacitinib
exposure; therefore, upadacitinib should be prescribed with caution in patients on chronic, strong
CYP3A4 inhibitor therapy. Converselysaciministration wih strong CYP3A4 inducers (e.g., rifampin) is
not recommended due to the potential for reduced therapeutic effect of upadacitinib.

ustekinumab (Stelara)

Select immunomodulators {Bercaptopurine, azathioprine, methotrexate) have been used
concomitantly wik dzA G S{ Ay dzYlt 6 Ay [/ NRPKyQa RA&ASFaS &aiddzRRAS
safety or efficacy of ustekinumaf@he safety ofustekinumab given with other immunosuppressive
drugs or photoherapy has not been evaluated.

CYP450 substrates should tmnitored, as ustekinumab can altergtformation of CYP450 enzymes.
This is especially important for agents with a narrow therapeutic effect, such as warfarin and
cyclosporine.

Patients who are receiving ustekinumab should not receive live vaccines.

BCGvaccines should not be given during treatment with ustekinumab orlfgear prior to initiating
treatment or 1 year following discontinuation of treatment. Caution is advised when administering live
vaccines to household contacts of patients receivingekistimab because of the potential risk for
shedding from the household contact and transmission to patient.-N@&vaccinations received during
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ustekinumab therapy may not elicit an immune resporsséficient to prevent diseasdJstekinumab
has not beerevaluated in patients who have dargone allergy immunotherapy.

Ustekinumab may decrease the protective effect of allergy immunotherapy and may increase the risk of
an allergic reaction to aase of allergen immunotherapylse caution in patients receigror who have
received allergy immunotherapy and monitor for anaphylaxis.

Ustekinumab in combination with immunosuppressive agents or phototherapy has not been evaluated.

vedolizumab (Entyvio)

Concomitant use of vedolizumab with natalizumab should be @¢bidecause of the potential for
increased risk of PML and other infections.

Concomitant use of vedolizumab wilfiNF antagonistshould be avoided because of the potential for
increased risk of infections.

Live vaccines may be administered concurrently wigdolizumab only if the benefits outweigh the
risks.
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ADVERSE EFF E@&'Zg,215,216,217,21&219,220,221,222,223,224,225,226,227,228,229,230,231,232,
233,234,235236,237,238239

Adverse Effectan Adults

Iniection Ste/ Infection
njection Ste
Drug Infusion Reaction Upper S Headache| Nausea
Respiratory
Anti-TNFBiologics
adalimumab 20 17 serious infections 12 9
(Humira) (14) (13) 4.7/100p/yr (2.7/100p/ yr) (8) (8)
certolizumab pegd TRaGFt AYyFSOGA 2y 35 with MTX
(Cimzia) reported 18t0 21.9 38(30) 4 with MTX nr
P (13to 21) Total Infections in RA patients | alone RA
0.91/plyr (0.72/ plyr) trials
etanercept 15t0 43 17to 65 Total Infections27to 81 (28to 39) Ar Ar
(Enbrel) (6to 11) (17to 30) Serious Infectionsl.4(0.8)
golimumab i i S Serious Infections
(Simponi) SC6(2) SC16 (13) 5.7/100 gyr (4.2/100 pyr) nr nr
golimumab . . IV ¢ Serious Infections
(Simponi Aria) V-2 (1) IV-13 (12) 4.07/100p/yr nr nr
infliximab
(Remicade)
infliximab-abdd
(Renflexis) 20 32 27to 36 18 21
infliximab-axxd (10) (25) (18to 25) (14) (20)
(Avsola)
infliximab-dyyb’
(Inflectra)
Other Biologic Agents
abatacept 9 Total Infections
(Orencia) (6) 54 (48) 18
IV: 2,50 (18/721) | 213 Serious Infections 13 | "eported
SC: 2.6% (19/736) 3(1.9)
anakinra 71 14 39 12 8
(Kineret) (29) (17) (37) (9) (7)
brodalumab 15 reported 25.4 4.3 1.9
(Siliq) (1.3) P (23.4) (3.5) (1.1)
canakinumab 6.8 reported 37.8 14 14
(lNaris)
guselkumab 4.5 14.3 23 4.6 Ar
(Tremfya) (2.8) (12.8) (21) (3.3)
ixekizumab 17 14 27 ar 2
(Taltz) 3) (13) (23) Q)

nr = not reported na= not applicablep/yr = patientyear, MTX = methotrexate

Adverse effects are reported as a percentage. Adverse effects data are obtained from prescribing information and,

therefore, should not be considered comparative or all ista. Incidences for placebo are indicated in parentheses.
*Adverse effects reported in the prescribing information are based on data with infliximab (Remicade).
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Adverse Effectan Adults(continued)

Iniection Ste/ Infection
njection Ste
Drug Infusion Reaction Upper S Headate | Nausea
Respiratory
Other Biologic Agentgcontinued)
rilonacept 11 6 34 ar 4
(Arcalyst) 3 Q) (27) (13)
risankizumakrzaa 1.5 13 73.9 to 90.8/100 plyr 35 ar
(Skyrizi) (1) (9.7) (56.5/100 plyr) 2
sarilumab 6to7 3to4 105 to 110/100 plyr Ar Ar
(Kevzara) (@] (2) (81/100 plyr)
secukinumab ar 251032 Total Infections: 47.5 ar ar
(Cosentyx) ' ' Serious Infections: 1.2
tildrakizumab 3 14 Total Infections: 23 Ar Ar
asmn (llumya) (2) (12) { SNA2dza LYy ¥FS(Q
tocilizumab SC7.1t0 10.1 Ar nr Ar Ar
(Actemra) (2.4t04.1)
tocilizumab ) Serious Infections
(Actemra) V: (?)O 8 5(tg)8 3.6t0 9.7/100 plyr 5(503)7 nr
(1.5t0 12.5100 plyr)
ustekinumab 1to 2 410 24 Serious Infections 5t0 10 3
telara < to .0L/plyr (0.02/ p/yr to to
(Stelara) (<1) (1to20) 0.01/p/yr (0.02/p/yr) (3to 4) (1to2)
vedolizumab 4 7 0.85/plyr 12 9
(Entyvio) 3 (6) (0.7/plyr) (11) (8)
Non-biologic Agents
apremilast 7.4t0 22
0.6t0 11.5 4.8t014.4
.6to .8to 10.
(Otezla) na (0.6t0 6) nr (1.8t0 10.7) (1.4t0
10.7)
baricitinib 16.3 Serious Infections
(Olumiant) na ' 3.6 to 4.2/100 plyr nr 2.7 (1.6)
(11.7)
' (4.2/100 plyr)
tofacitinib Serious Infections
(Xeljanz, Xeljanz na 410 6 1.7to 2.7/100 plyr 3to9 lto4
XR) (3to 4) (0.5/100 plyr) (2to 6) 3)
Overall infection20to 22 (18)
upadacitinib Serious Infections
(Rinvoq) 2.3 t0 8.2/100 plyr
B 13.5 (1.2 to 2.3/100 plyr); m 3.5
(9.5) Overall infections (2.2)
127.8 to 180.8L00 p/yr
(95.7to 136.5100 plyr)

nr = not reported na= not applicablep/yr = patientyear, MTX #methotrexate

Adverse effects are reported as a percentage. Adverse effects data are obtained from prescribing information and,

therefore, should not be considered comparative or all inclusive. Incidences for placebo are indicated in parentheses.

All thergpeutic proteins carry the potential risk of immunogenicity.
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In placebecontrolled studies8%of patients receiving anakinra had decreases in neutrophil counts of at
least1 World Health Organization (WHO) toxicity grade compared @8of patients in theplacebo
control group. Six (0%) of the anakinrareated patients experienced neutropenisleutrophil counts
should be obtainedgbrior to initiatinganakinra, while on theragymonthly for3 months,andthereafter
quarterly for a period up td year.

To nvestigate whether TNERntagonists together as a class, or separately as either monoclonal anti
TNP antibodies (adalimumab, infliximab) or a fusion protein (etanercept), are related to higher rates of
herpes zoster in patients with RA, patients were enrolled in a prospective ctfdtatients were
enrolled at the initiation of treatment with etanerceptdalimumab, infliximabor anakinra, or when
they changedconventional DMARD treatmentreatment, clinical status, and adverse events were
assessed by rheumatologists fated points during followup. Among the 5,040 patients receivifidNF
antagonistsor conventional DMARDs, 86 episodes of herpeter occurred in 82 patientShirty-nine

of these occurrences could be attributed to treatment with adalimumab or infliximab, 23 to etanercept
and 24 to conventional DMARDAdjusted for age, rheumatoid antitis severity, and glucocorticoids
use, a significantly increased risk was observed for treatmeith wWhe monoclonal antibodies.
Treatment with monoclonaknti-TNF inhibitors (adalimumab, infliximab) may be associated with
increased risk of herpes zostédut further study is required.

Adverse Effectan Pediatric Patients

Dru IEeien S/ Infection
9 Infusion Reaction
Anti-TNF Biologics
adalimumab (Humira) 16 45
etanercept (Enbrel) reported reported
infliximab (Remicade)
!nﬂ!x!mababda (Renfle*X|s) 18 65 1068
infliximab-axxq (Avsolp
infliximab-dyyb (Inflectra)
Other Biologic Agents
abatacept (Orencia) 2to 4 36
anakinra (Kineret) Total infections2.3 infections/patientyear in firsté6 months
16 of therapy, 1.7 infections/patientyear after the first6
months of therapy
ixekizumab
(Taltz) reported reported
tocilizumab (Actemra) 16 ¢ SJIAIV);41.2¢ SIIA (S( . )
20.2¢ PIAIV) 28.6¢ PJIA Total Infection¥ 163.7/100 patient years SJIXIV)
<6 A((S()ZS ©6 345/100 patientyearsc PJIAIV), (287/100 patientyear9

nr = not reported PJIA polyarticular juvenile idiopathic arthritis; SJIA = systemic juvenile idiopathic arthritis

Adverse effects are reported as a percentage. Adverse effects data are obtained from prescribing inforamatjon
therefore, should not be considered comparative or all inclusive.

*Adverse effects reported in the prescribing information are based on data with infliximab (Remicade).

U Adverse effects experienced with the SC formulation of tocilizumab are dedaheomparable to those experienced with
the IV formulation; however, the rate of injection site reactiowss numerically higher in those treated with the SC
formulation.
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SPECIAL POPULATI @NZSZ243,244,245,246,247,248,249,250,251,252,253,254,255,256,257,258,
259,260,261,262,263264,265,266,267

Pediatrics

In November 2009, the boxed warning for tAi&lF antagonistsvas updated to include the risk of
malignancies, some fatal, associated with the uselTNF antagonistén children and young adults.
Approximately h# of the cases were lymphom&ome maligancies were rare and usually associated
with immunosuppression and not typically observed in children and adolescents.

Adalimumab (Humira) is indicated for reducing signs and symptoms of JIA in cRilgeans of age or

older and for the treatment of norA Y F SO0l A 2dza AYGSNXYSRAI GST LJ2aidSN
years of ageAdalimumab is also approved for the treatment of pediatriccCDIF G A Sy (1 a amd ¢ @&
F2NJ 6KS GNBFGYSYyld 2F KARNIRSYAGAA 3 dzbdalmdMhabih O
LI ASyda x wmH @&SEFNR 2F F3S F2NJ GKAa €FG§3GSN A
pharmacokinetic data.

Etanercept (Enbrel) is indicated for the treatment of JIA in chilokeryears of age antteatment of
plaquepsofi &A & Ay OKAfRNBY x n &@SIFINBR 2F 3S 6K2 | NB

Infliximab (Remicade) infliximab-abda (Renflexis),infliximabaxxq (Avsola) and infliximabdyyb
(Inflectra) are indicated in children (6 years) for the treatmenof / NB Ky Q& an® foitBet & S
treatment of ulcerativecolitis.

Abatacept (Orencia) is indicated for reducing signs and symptoms of JIA in childr@years of age.

Anakinra (Kineret) isapproved for use in pediatric patients withheonatatonset multisystem
inflammatorydisease (NOMID), a rare periodic fever syndrome which causes uncontrolled inflammation
in multiple parts of the body beginning in the newborn period.

Canakinumab is approved for the treatment of systemic JIA iiemtstaged 2 yearand older. It also is
approved for cryopyrirassociged periodicsyndromes (CAPS), including familiar cold autoinflammatory
syndrome (FCAS) and MuckMells Syndrome (MWS), in pediatrics 4 years of age and oltées.also
approved for the following otheperiodic fever syndromes in adults and pediapatients 2 years of

age and older: Tumor Necrosis Factor Receptor Associated Periodic Syndrome (TRAPS)
Hyperimmunoglobulin D Syndrome (HIDS)/Mevalonate Kinase Deficiency (MKD), and Familial
MediterraneanFever (FMF).

Ixekizumab (Taltz) is indicated for theatment of pediatric patients6 years of ageand older with
moderate to severe plaque psoriasis who are candidates for systemic therapy or phototherapy.

Rilonacept (Arcalyst) is approved for the treamh of CAPS in pediatric patients 12 years of age and
older.

Tocilizumalb(Actemra) is indicated fgoolyarticular andsystemic JIA in children ages 2 years and older
and for severe or lif¢hreatening CAR cellinduced CRS in patients 2 years of age@ddr.

Ustekinumab (Stelara) is approved for the treatment of moderate to severe plaque psoriasis in
adolescents ages 12 to 17 yearBo are candidates for systemic therapy or phototherapy

Safety and effectiveness apremilast Qtezl3, baricitinib (Olunmant), brodalumab (Silig)certolizumab
pegol (Cimzia), golimumab (Simporguselkumab (Tremfyayisankizumakrzaa (Skyrizi)sarilumab

Cytokine and CAM Antagonists and Related Agents Regeune 2020
Page47 | Proprietary Information. Restricted AccesBo not disseminate or copy without approval. Magellan Rx
© 2005¢2020 Magellan Rx Management. All Rights Reserved. MANAGEMENT..



(Kevzara),secukinumab(Cosentyk tildrakizumabasmn (llumya) tofacitinib (Xeljanz Xeljanz XR
upadacitinib (Rinvg), and vedolizumabEntyvig in pediatric patients have not been established.

LYKAOAGAZY 2F ¢bCh RdzNAY 3 LINB IV inyiterdexpoediziewborh ¥ F S
and infant. The safety of administering live or {attenuated vaccines in egged infants is unknown.
Risks and benefits should be considered prior to vaccinating (live eatteeuated) exposed infants.

Pregnancy

Rlonaceptis PregnancyCategory CCases of agranulocytosis have been reportethfiants exposed to
infliximab in uero. There areinsufficient or no available humandata on baricitinib (Olumiant)
brodalumab (Siliq), guselkumab (Tremfyapfliximabaxxq (Avsola) infliximab-abda (Renflexis)
ixekizumab(Talt?, risankizumakrzaa (Skyrizi)sarilumab(Kevzara)tildrakizumabasmn (llumya)and
upadacitinib (Rinvogjor use in pregnant women to inform users of a cragsociated riskBased on
nonhuman data, upadacitinib may cause embfgtal harm when administered during pregnancy; a
pregnancy test should be performeatior to starting upadacitinib in females of reproductive potential
and effective contraception should be used during treatment and for 4 weeks after the last dose.
Previously,adalimumab (Humira) anakinra, certolizumab pegol etanercept, golimumah infliximab
(Remicade) infliximab-dyyb (Inflectra),secukinumab.and ustekinumab wereclassified as Preghancy
Category B; howevettheir labeling was updad in compliance with the Pregncy and Lactation
Labeling Rule (PLLR) and now contains a descriptioneofitk. Data are not sufficient on the use of
most of these agentduring pregnancy to inform of the risks of major birth defects or other adverse
pregnancy outcomesdinical data available with adalimumalibpom the Organization of Teratology
Information Specialists (OTIS)/MotherToBaby Humira Pregnancy Registry in pregnant women with RA or
CD showed a rate of 10% for major birth defects with first trimester uselaimumabversus 7.5% for
major birth defects in the diseasenatched comparison cohorDeite this difference, there was a lack

of a pattern in major birth defects and difference exposure between the grdmpaddition, data from
available observational studies in pregnant women have shown no increased risk of major
malformations among liveitihs; however, findings on other fetal or maternal outcomes have not been
consistent across different studieslonoclonal antibodies are transported across the placenta during
the third trimester of pregnancy; this may affect immune response in exposthtgl Notably,
certolizumab pegol plasma concentrations evaluated from 2 studies on use during the third trimester of
pregnancy demonstrated that placental transfer of certolizumab pegol was negligible an lowst
infants at birth (and low in others)Abatacept,apremilast canakinumab tocilizumab tofacitinib, and
vedolizumabwere classifiedpreviouslyas Pregnancy Category C; howewvdeir labeling also was
updated and now contains a description of the risk, including a statement that data ardéidgrenifto
inform of a drugrelated risk.

Hepatic/Renal Impairment

Anakinra is substantially excreted by the kidneys. Consider every other day administration in patients
with severe renal insufficiency or end stage renal diseassa(inine clearancedrd] < 30 mL/min).

The dose of apremilast should be reduced to 30 mg once daily in patients with severe renal impairment
No doseadjustment is required in patients with mild to moderate renal impairment.

Baricitinib is not recommended for use in patientsiwsievere hepatic impairment or those wisievere
renal impairment (estimated glomerular filtration rate [eGFRP<mML/min/1.73 n¥). A dose adjustment
is recommended in patients with moderate renal impairment (eGFR, 30 to 60 mL/min/£)73 m
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No dose adjushent of sarilumab (Kevzaray required for patients with mild to moderate renal
impairment, but its use has not been assessed in patients with severe renal impairment, hepatic
impairment, or in patients with positive hepatitis B or C serology.

Tofacitinibdose should not exceed 5 mg once dasythe immediateeleaseformulationin RA and PsA
patients with moderate hepatiempairmentand half of the normal recommended dose (5 mg twice
daily or 5 mg once daily) in UC patients with moderate hepatic impatme&ofacitinibis not
recommended inseverehepatic impairment Tofacitinib dose should not exceed 5 mg once daily
patients with RA or Psand half of the normally recommended dose (5 mg twice daily or 5 mg once
daily) as the immediataelease formulabn in patients with moderate or severe renal impairment
(including those undergoing hemodialysis; additional details on use in patients with hemodialysis are
provided in the prescribing information)he extendeerelease formulation should not be usedthese
populatiors.

No dose adjustment of upadacitinib (Rinvoq) is required in patients with renal impairment or mild to
moderate hepatic impairment (ChHeugh A or B). Upadacitinib is not recommended in those with
severe hepatic impairment (Chifugh C).

Other

There have been reports of hypoglycemia following initiation of etanercept (Enbrel) therapy in patients
receiving medication for diabetes, necessitating a reduction indiatietic medication in some of these
patients.
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DOSAG 2@269,270,27ZL272,273274,275,276,277,27&279,280,28l282283,284,285,286,287,288,289,290,

291292293294
Drug Dose Availability
Anti-TNF Biologics
adalimumab RA, PsAand AS 40 mg SC every other weekgthotrexate | Prefilled syringes acarton of 2
(Humira) glucocorticoids, salicylates, NSAIDs, analgesics, or other |Syringes

DMARDs mabe continued

In RA, some pé&nts not takingnethotrexatemay benefit from
increasing the dosing frequency to 40 mg every week
Plaque psoriasigind uveitis(adults) 80 mg SC initiall\déay 1)
followed by 40 mg one week lateddy 8) then 40 mg every
other week starting omay 22

CD(adultsl Yy R LIS RA I ji MR iBgigiver inrl day ¢r 3
split over 2 consecutive dayshce followed by 80 mg weeks
later (day 15), then 40 mg every other week beginning at we
4 (day29)

CD (pediatricd 7 to < 40 kj 80 mg once followed by 40 mg 2
weeks later day 15), then 20 mg every other week beginning
week 4 (ay29)

UC:Initial dose: 160 mggfven in 1 day or split over 2
consecutive daysfollowed by a second dose of 80 Rweeks
later (day15)

Maintenance dose2 weeks later day 29), begin 40 mg every
other week only continue in patients with UC who have
evidence of clinical remission Byweeks (lay57) of therapy

JIAor pediatric uveitis(ages2 to 17 years)

Body weight Dose
10 kg to < 15 kg
15 kg to < 30 kg

%30 kg

10 mg every other week

20 mg every other week

40 mg every other week

HS(adultsl Yy R I R2 f S & Vl6itialiddse: k60 mgyfveh
in 1 day or split over 2 consecutive dajallowed by a second
dose of 80 mg 2 weeks latatqy 15), maintenance dose: 2
weeks late (day29), begin 40 mg weekly

HS (adolescents 30 to < 60 kdiitial dose: 80 mg followed by,
a second dose of 40 mg 1 week later (day 8); maintenance
2 weeks later (day 21), begin 40 mg every other week

10 mg/0.1 m-110 mg/0.2 mL20
mg/0.2 mL. 20 mg/0.4 mL40
mg/0.4 mLA0 mg/0.8 mL

Singleuse predfilled pensin a
carton ofl or2 pens’

40 mg/04 mL(2 pens)40 mg/0.8
mL(1 or 2 pens)80 mg/0.8 mL(1
pen)

PsoriasifJveitigAdolescent HS
StarterPackags (prefilled pens)
4x 40 mg0.8 mL 80 mg/0.8 mL
plus 2x 40 mg/04 mLPediatric

I NEKYyQa 5AaSl &
(prefilled syringes)

3 x80 mg0.8 mL; 1 x 80 mg/0.8
mL plus 1 x 40 mg/0.4 mL

I NB Ky Q &Stahtér RaBKage §
(prefilled pensy
6 x 40 m¢n.8 mL

/ NB Ky Qa Ulbefativ€ | & §
Colitis/ Hidradenis Suppurativa
Starter Package(prefilled pensj
3 x 80 mg/0.8 mL

Products in the following
strengths are considered citrate
free:

10 mg/0.1 mL, 20 mg/0.2 mL, 4(
mg/0.4 mL, and 80 mg/0.8L

*May be administered by patient or caregiater proper trainirg by a healthcare professional.
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Dosages (continued)

Drug Dose Availability
Anti-TNF Biologicécontinued)

certolizumab pegol |CD 400 mg SC initially (given 28C injectios of 200 mg) and at week; Vial kit: two200 mgvials
(Cimzia) 2and4; in patients who obtain a clinical response, the recommende(©f lyophilized powder fo
maintenance dose is 400 mg SC eveweeks reconstitution with 1 mL

RA 400 mg SC initially (given 28C injections of 200 mg) and at wee| diluéntand

2 and4, followed by 200 mg evergyweeks needles/syringes

For maintenance dosing, 400 mg every four weeks may be consider| Starter kit:”

PsA AS and nr-axSpA400mg (given ag SC injections of 200 mg) | Sx200 mg/ni. prefilled
initially and at weekg and4, followed by 200 SC mg evetyveeks or |SYINg&

400 mg SC everyweeks Syringe kit:

Plaque psoriasis400 mg (% 200 mg) SC every other weetr; some  |two 200 mg/ni prefilled
LI GASYyda 6002R& 654 3K iitialy apat vdeld @ |syringes

and 4, followed by 200 mg emeother week may be considered Prefilled syringeontains
latex-derivative; use
cauton in latexsensitive

patients
etanercept RA, PsA, AS0 mg SC once weekly; methotrexate, glucoicoitls, Prefilled syringé:25
(Enbrel) salicylates, NSAIDs or analgesics may be continued mg/0.5 mL, 50ng/1 mL
Plaque psoriasis in adult&0 mg SC twice weekly for 3 months follow Prefilled Sur€lickn
by 50 mg weekly auto-injector’” 50 mg/1
mL

JIA andplaque psoriasis in pediatridé¢ t F A Sy da ¢SA3 . s
SC given once weekly; patients weighing < 63 kg: 8 mg/kg weekly wt NBFA £ £ SR-a
maximum of 50 mg per week; dose cartridge for use

higher doses of etanercept have not been studied in the pediatric with AUtOTOU.Chfl .
population reusableauto-injector:
Glucocorticoids, NSAIDS, or analgesics maphbgnued in JIA 50 mg/l mI__ -
Multidosevial kit:

25 mg with 1 mL diluent]

Singledose vial:

25 mg/0.5 mL
golimumab RA, PsA, ASQOnjection Prefilled syringe for
(Simpon) 50 mg SC once monthly subcutaneous injection:

For RA, givin combination withmethotrexate 50 mg/0.5 mi100 mg/1
For PsA or AS, may be given with or without methotrexate or other ML

biologic DMARDs SmartJed®auto-injector*
Corticosteroids, notbiologic DMARDs, and/or NSAIDs maytetinued |for subcutaneous
UC:SQnjection injection (pen)”

200 mg SC at week followed by 100 mg SC at weknd then 100 mg °0 Mg/0.5mL,100 mg/1
SC everyt weeks mL

* May be administered by patient or caregivdtex proper trainingby a healthcare professional.
U The SmartJect autoinjector has specific instructions. Patients are instructed not to use the Shaartdmjector without
training from a health care professional.
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Dosages (continued)

weeks thereafter

For RA, given combination withmethotrexate

For PsA or AS, may be given with or without methotrexate or other ni
biologic DMARDs

Corticosteroids, noibiologic DMARDSs, and/or NSAIDs maydatinued

Drug | Dose | Avalilability
Anti-TNF Biologicécontinued)
golimumab RA,PsA, ASIV infusion (Simponi Aria) Solution forlV infusion
(Simponi Arij 2 mgl/kg as an IV infusion over 30 minutes at k&@and4, then every8 |50 mg/4 ml(dilute

before administration)

infliximab (Remicade

infliximab-abda
(Renflexis)

infliximab-axxq
(Avsola)

infliximab-dyyb
(Inflectra)

RA 3 mg/kg IV infusion, repeated &tand 6 weeks, then ever$ weeks;
for patients who have an incomplete response, consideration may be
given to adjusting the dose up to b@gy/kg or treating as often as evedy
weeks usemethotrexatein combination

AS 5 mg/kg IV infusion &b, 2, and6 weeks, then everg weeks

Plague psoriasis, PsA& mg/kg IV infusion &, 2, and6 weeks, then ever
8 weeks thereafter

May be given with pwithout methotrexatefor PsA

CD(adults) 5 mg/kg IV infusion given & 2, and6 weeks, then everg
weeks; for patients who respond and then lose their response, consi(
increasing to 10 mg/kg

CD(pediatrics) 5 mg/kg IV infusion &, 2, and6 weeks then every8
weeks

UC(adults and pediatrick 5 mg/kg IV infusion &, 2, and6 weeks, then
every8 weeks

Single dose vial:
100 mg/20 mi.gven as
2-hour infusion

Single dose vial:
100 mg/20 mL; given &
2-hour infusion

Single dose vial:
100 mg/20 mL; given a|
2-hour infusion

Single dose vial:
100 mg/20 mL; given &
2-hour infusion

*May be administered by patient or caregiadter proper trainingby a healthcargrofessional.
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Dosageqcontinued)

Drug

Dose

Availability

Other Biologic Agents

abatacept (Orencie

RA,PsA IV infusion
IV dose based on body weight given over 30 minutes at 0, 2, and 4 we
then every 4 weeks thereafter

Body weight IV Dose
<60 kg 500 mg
60-100 kg 750 mg
> 100 kg 1,000 mg

RA:subcutaneous injection

Following a single IV loading dose, the first dose of 125 mg SC should
given within 1 day; 125 mg SC is given weekly thereafter

SC therapy may be initiated without the 1V loadingeldlf transitioning
from IV therapy to SC, the first SC dose may be given instead of the ne
dose

PsA:subcutaneous injection

125 mg SC weekly; SC therapy may be initiated without the 1V loading
if transitioning from IV therapy to SC, the fi&€ dose may be given inste|
of the next IV dose

JIA:IV infusion

t SRAFONRO LI GASYyGa ¢ 7p 13 NBOSH
weight; pediatric patients weighing > 75 kg should be administered
abatacept at the adult dose, not to exceed 100@g.Intravenous dosing
has not been studied in patients < 6 years of age.

JIA:subcutaneous injection

SC therapy may be initiated without the 1V loading dose; once weekly ¢
(ClickJect formulation has not been evaluated in patients under the age
18 years)

Sngledose vial
250 mg/15 mL

Prefilled syringé:

50 mg/0.4 mL

87.5 mg/0.7 mL

125 mg/mL for
subcutaneous injection

t NEFAEE SR
autoinjector?

125mg/mL for
subcutaneousnjection

Body weight SC Dose
10 to< 25 kg 50 mg
25 to< 50 kg 87.5mg
X pn 13 125 mg
anakinra RA 100 mg SC daily Prefilled syringé:
(Kineret) Consider 100 mg every other day for RA patients who have severe ren|100 mg/0.67 mL
insufficiency or end stage renal disease (creatinine clearance < 30 mL/
CAPSNOMID): initiate at 1to 2 mgkg daily, adjust in increments of 08l |Graduated syringe
mg/kg to a maximum of 8 mg/kg to control active inflammation allows for doses
Dose may be divided into twice daily administrations between 20 and 100 m
brodalumab Plaque psoriasis210 mg SC at week 0, 1, and 2 and then every 2 week|Prefilled syringé:
(Silig) thereafter; if an adequate response is not achieved after 12 to 16 week|210 mg/ 1.5 mL

treatment, consider discontinuing therapy (treatment beyond 16 weeks
those with an inadequateesponse is not likely to result in greater succe;

* May be administeredby the patient or caregiver aftgroper training by a healthcare professional.
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Dosageqcontinued)

Drug Dose Availability
Other Biologic Agets (continued)
canakinumab CAPS150 mg SC for patients with body weight greater than 40 kg Solution forinjection:
(laris) A 2mgh 3 {/ F2NJ LI GASyGa 6AdK o2 R(150mgsingle use vial,
A 3 mgl/kg SC for patients 15 to 40 kg with an inadequate response |Preservativefree
A All CAPS doses shouldddministered every 8 weeks
TRAPS/HIDS/MKD/FME50 mg SC for patients with body weight greate
than 40 kg; dose may be increased to 300 mg/dose in response is
inadequate
A w Y3ak13 {/ F2N LI GASydosd maybei K 0
increased to 4 mg/kg/dasin response is inadequate
All TRAPS/HIDS/MKD/FMF doses should be administered every 4
{ GAf T Q3JABW AGSH & Gg/kg(maximum, 300 mg$C for patients
GAGK 02Re ¢ 8lxdds houkd be abministeRd everyeeks
guselkumab Plague psoriasi@nd PSA100 mg SC at week 0, 4, and every 8 weeks |Prefilled syringe:
(Tremfya) thereafter 100 mg/mL
For PsA, may be administered alone or in combination with a conventic
DMARD Prefilled OnePres®
patient-controlled
injector’ 100 mg/mL
ixekizumab ASand PsA160 mg (two 80 mg injections) SC at week 0, followed by 8(Prefilled syringe:
(Taltz) SC every 4 weeks thereafter 80 mg/mL
For PsA, my be administered alone or in combination with axeentional
DMARD;dr patients with coexistent moderat® severe plaque psoriasis, | Prefilledauto-injector”
use the dosing regimen for plaque psoriasis 80 mg/mL(also
Nr-axSpA80 mg every 4 weeks available as a-pack
Plague psoriasigadults). 160 mg (two 80 mg injections) at week 0, and 3pack)
followed by 80 mg at weeks 2, 6, 8, 10, and 12, then 80 mg every 4 we
thereafter
Plaque psoriasis (pediatrics):
A x pn 13Y wmcn Y3 8Bdatdaeek §, followed byi8yra
SCevery 4 weeks thereafter
A 25to0 50 kg: 80 m§Cat week 0, followed by 40 mgCevery 4 weeks
thereafter
A <25 kg: 40 m§Cat week 0, followed by 20 mgCevery 4 weeks
thereafter
A Dos < 80 mg (20 mg, 40 mg) must be prepared and administered
qualified healthcare professional using the 80 mg prefilled syringe
rilonacept CAPSAdults: Loading dose: 320 mg @Closes at different sites) Vial?
(Arcalyst) A Maintenance dose: 160 mg SC weekly 220 mg sgle use vial
A Pediatrics (12 to 17 years): Loading dose: 4.4 mg/kgnSi@tenance
dose: 2.2 mg/kg SC weekly
risankizumakrzaa |Plaque psoriasis150 mg (2 x 75 mg syringes) SC at weeks 0 and 4 and Prefilled syringé:
(Skyrizi) 12 weeks thereafter 75 mg/0.83 mL
(available as 1 syringe
and in kits of 2 syringes
[150 mq])

* May be administereddy the patient or caregiveafter proper training by a healthcare professional
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Dosageqcontinued)

Drug | Dose Availability
Other Biologic Agentgcontinued)
sarilumab RA:200 mg SC every 2 weeks; may be used as monotherapy or in Prefilled pen
(Kevzara) combination with methotrexate 150 mg/1.14 mL,

Should not be sed in those with an ANC < 2,000/fmlatelets
< 150,000/mm, or liver transaminases above 1.5 times theN

The dose should be held if the ANC 500 to 1,000 numplatelets 50,000 t|
100,000 cells/miz 2NJ ! [ ¢ B o G2 X p GAYS
laboratory values resolve, therapy may be resumed at a reduced dosag
150 mg every 2 weeks, then may be increased to 200 mg every 2 weel
clinically appropriate; dose should also be held if a serious infection
develops until the infection resolves

Discantinue therapy if ANC < 500/minALT > 5 times ULN, or platelet cot
< 50,000 cells/mrithat is confirmed by a repeat test

200 mg/1.14 mL

Prefilled syringé:
150 mg/1.14 mL,
200 mg/1.14 mL

secukinumab
(Cosentyx)

Plaque psoriasis:300 mgSC at 0, 1, 2, 3, andwvkeks followed by 300 mg
every 4 weeks

For some patients, a dose of 150 mg may be acceptable in lieu of 300 |
PsA150 mg SC at 0, 1, 2, 3, and 4 weeks, followed by 150 mg SC eve
weeks (with loading doseyd50 mg SC every 4 weeks (without loading
dose)

For some patients, a dose of 300 mg may be used if response to 150 n|
insufficient

Patients with both psoriasis and psoriatic arthritis should receive the
psoriasis dosing

AS nr-axSpA 150 mg SC at 0, 2, 3, and 4 weeks followed by 150 mg S(
every 4 weeks (with loading dose) or 150 mg SC every 4 weeks (withol
loading dose)

300 mg everyl weeks may be considered if symptoms persist with the ]
mg dosage regimeim AS only

Singleuse Sensoready
pen’

150 mg/ml(as packs 1
or 2 pens)

Sngle-use prefilled
syringe’

150 mg/mL solutiorfas
packs of 1 or 2 syringe

tildrakizumabasmn
(lumya)

Plaque psoriasisl00 mg SC at weeks 0 and 4, and every 12 weeks
thereafter by a healthcare provider

Singledose prefilled
syringe:
100 mg/mL

* May be administered by the patient or caregiver after proper training by a healthcare professional.
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Dosageqcontinued)

Drug Dose Availability
Other Biologic Agentgcontinued)

tocilizumab RA (adults)iVinfusion Single dose vials:

(Actemra) starting dose 4 mg/kd-hour IV infusion everg weeks followed by an 80 mg/4 mL.
increase to 8 mg/kg evedyweeks based on clinical responsie not exceed|200 mg/10 miand
800 mg per infusion 400 mg/20 mL
RA (adults)SGnjection ] )
In patients < 100 kg starting dose is 162 mg SC extérr week, followed by Prefilled syringé:
an increase to every week based on clinical response 162 mg/0.9 mL

Ly LIFGASyda x mnn 13X mcH Y3 {/ .
When transitioning from IV to SC, administer the first SC dose instead o L/ ¢t prefiked

next scheduled IV dose autoinjector?
May be used as monotherapy or comsitantly with methotrexateor other |162 mg/0.9 mL
DMARDs

Polyarticular JIA (ages 2 to 17 years):

IV _administratiorfor patients weighing < 30 kg: 10 mg/kg IV o¥éour
every4 weeks for patients weighingg30 kg: 8 mg/kg IV ovdrhour every4
weeks

SC administratiofor patients < 30 kg: 162 mg SC every 3 weeks; for pati
gSAIAKAY3I % on 13Y mcH Y3I {/ S@GSN
May give alone or in combination with methotrexatehen transitioning
from IV to SC administration, administer the first SC dose instead of the
scheduled IV dose

Systemic JIA (ages 2 to 17 years):

IV _administratiorfor patients weighing < 30 kg: h2g/kg IV over 1 hour
SOSNE W 6SS1aT F2NJ LI GASyGa 6SA3
weeks

SC administratiofor patients < 30 kg: 162 n§C every 2 weeks; for patien
gSAIAKAY3I x on 13Y wmcu Y3 {/ S@GSN
May give alone or in combination with methotrexatehen transitioning
from IV to SC administration, administer the first SC dose instead of the
scheduled IV dose

GCA162 mg SC are weekly, in combination with a tapering course of
glucocorticoids; a dose of 162 mg SC given once every other week, in
combination with a tapering course of glucocorticoids may be considere
may be used as monotherapy following glucocorticoid discoutiiiom
CRS:12mg/kg IV over 1 houn patients weighing < 30 kg a8dng/kg IV
over 1 hour in patients weighing o yif nd chhical improvement occurs
after the first dose, up to 3 additional dosemy be administered; the
AYGSNBIE 06SG6SSy R2a adminkté aloae &®®ind S
combination with corticosteroids

See prescribing information for detsion dose modifications for liver
enzyme elevation, low absolute neutrophil count (ANC), low platelet cou
or infectiony weightbased dosing for JIA should not be changed based o
single visit measurement, as weight may fluctuate

* May be administered by the patient or caregiver after proper training by a healthcare professional.

§ May be administered by #hpatient or caregiver after proper training byhaalthcare professional (SC formulation only)
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Dosageqcontinued)

Drug Dose Availability
Other Biologic Agentgcontinued)

ustekinumab CDand UC Initial dosing; dose is based on body weigjiten as aingle Single dose vials:

(Stelara) dose 45 mg/0.5 mL130

A X pp 13Y Hcn Y3 Lz O0H QDAL f &l |mgi26mL
A 55 to 85 kg: 390 mby/ (3 vials)

A 85kg: 520 mg IV (4 vidsintenance dosing Prefilled syringé:
Maintenance dose (Cénd UQ: 90 mg SC beginning 8 weeks after the init|45 mg/0.5 mL,
IV dose and then 90 mg SC every 8 weeks thereafter 90 mg/1 mL

Plaque psoriasis (adts): Dose is based on body weight; given under
supervision by a physician and administered by a health care professior
by seltadministration after training, if deemed appropriate

For patients weighingiKL00 kg, the initial recommended doseds mgSC
followed by another dose 4 weeks later, followed by 45 mg SC every 12
weeks

C2NJ LI GASyi(ia ¢6SAIKAY3I x mnn (3=
followed by another dose 4 weeks later, followed by 90 mg SC every 12
weeks

Plaque psoriasis (adolesats): Administered on weeks 0, 4, and every 12
weeks thereafter; dose is based on body weight; given under supervisio
physician and administered by a health care professional or by self
administration after training, if deemed appropriate

For patiens weighing< 60kg, the recommended dose @s75 mg/kg (specifi
kg dosing detailed in the labeling) SC; for patients weighing 60 kg to 10(
G§KS NBO2YYSYRSR R2a&aS A& np Y3 {/
recommended dose is 90 mg SC

PsA:45 mg SC followed by another dose 4 weeks latdig®d by 45 mg
every 12 weeks, for patients with @xistent moderate to severe plaque
psoriasis weighing > 100 kg, the recommended dose is 90 mg SC initial
followed by another dose 4 weeks later, followed by 90 mg SC every 12

weeks
vedolizumab CD and UCG300 mg administered by a healthcare professional by IV infug Single use vial:
(Entyvio) at weeks 0, 2, and 6 and then every 8 weeks thereafter 300 mg

* May be administered by the patient or caregiver after proper training by a healthcare professional.
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Dosageqcontinued)

Drug

Dose

Availability

Non-biologic Agents

apremilast
(Otezla)

Plaque psoriasisPsA and Behcet's diseasdnitial titration: day 1: 10 mg in
morning,day2: 10 mg in morning and 10 mg in evenidgy 3: 10 mg in
morning and 20 mg in eveninday4: 20 mg in morning and 20 mg in eveni
day5: 20 mg in morning and 30 mg in evening

Maintenance Dose: 30 mg twice dafheginning orday 6)

Tablet:30 mg

Starter Pack (28 day)
10mg, 20mg,and 30
mg tablets

baricitinib
(Olumiant)

RA:2 mg taken by mouth once daily, with or without fgatbse modification
of 1 mg once daily when used with strong OAT3 inhibitors or in patients v
moderate renal impairment

May be used as monotherapy or given in combination with methotrexate
other nonbiologic DMARD therapy

Tablet:1 mg 2 mg

tofacitinib (Xeljanz
Xeljanz XR

RA:5 mg immediaterelease (IR) orally twice daily or 11 mg extendelg¢ase
(ER)nce dailywith or without food

May be used as monotherapy or in combination with methotrexate or oth
nonbiologic (DMARDS)

PsA:5 mg immediaterelease (IR) orally twice daily or 11 mg extendel@ase
(ER)nce dailywith or without food

UC:10 mg immediatereleasetwice daily(IR)or 22 mg once dailgxtended
release(ERYor at least 8 week@nduction) followed by 5 twice dailgiR)or
11 mg once daily (ERpaintenance dosind)ased on therapeutic response,
using lowest dose to maintain nesnse; if adequate therapeutic benefit afte
16 weeks of treatment using 10 mg twice dgliR)or 22 mg once daily (ER)
not achieved, discontinue tofacitinilluring maintenance, 10 mg twice daily
should be limited to those with loss of response, ufatthe shortest
duration, and only used after careful consideration of risks and benefits fc
the patient

No dose adjustments or tapering/titration is required when switching from
the IR to the ER formulation; the ER dose may be started once daily afte
discontinuation of the IR formulation when the next dose is due

Dose modificationsdose interruption is recommended for management of
lymphopenia, neutropenia, and anemia with specific details in the prescri
information; dosage should be reduced torfg once daily in PsA and RA
patientsanda 50% reduction in UC patient ifng once or twice dailyR]or
11 mgonce daily ER) with moderate or severe renal insufficiency, modera
hepatic impairment, or those receiving potent or multiple moderate irtoitsi
of CYP3A4nd a strong CYP2CG1Be ER formulation should not be used wk
dose modifications are require@ith the exception of its use for UC. See
prescribing information for full details on dose modifications.

Tablet: 5 mg, 10 mg

Extendedreleae
tablet: 11 mg22 mg

upadacitinib
(Rinvoq)

RA:15 mg orally once daily without regard to food; swallow tablet whole;
not split, crush, or chew
May be used as monotherapy or in combination with methotrexate or oth

nonbiologic (DMARDS)

Extendedrelease
tablet: 15 mg
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CLINICAL TRIALS
Search Strategy

Studies were identified through searches performed on PubMed and review aimaftmn sent by
manufacturers.Search strategy included the Fapproved e of all drugs in this clasRandomized,
comparatve, controlled trials comparing agents within this class for the approved indications are
considered the most relevant in this category. Studies included for analysis in the review were published
in English, performed with human participants, and randomlpcated paricipants to comparison
groups.In addition, studies must contain clearly stated, predetermined outcome measure(s) of known
or probable clinical importance, use data analysis techniques consistent with the study questtbn
include followup (endpoint assessment) of at least%®®f participants entering the investigation.
Despite some inherent bias found in all studies including those sponsored and/or funded by
pharmaceutical manufacturers, the studies in this therapeutic class review weterndined to have
results or conclusions that dwot suggest systematic error in their experimental study design. While the
potential influence of manufacturer sponsorskapd or funding must be considered, the studies in this
review have also been evalwgt for validity and importance.

Merck/Samsung Bioepisimgen,and Celltrion/Pfizer the manufactures of infliximababda (Renflexis),
infliximab-axxq (Avsola)and infliximab-dyyb (Inflectra), respectively,conducted multiplein vitro
analytical and notlinical (e.g., pharmacokinetic) studies comparititeir respective biosimilar
productsto either infliximab (Remicade) or the infliximab product marketed in Europe. These studies
demonstrated thattheir product washighly similarto infliximab (Remicade)in addition,completed
clinical studies with these agentse described below. Aomposite of data was used by the FDA to
determine thatinfliximab-abda infliximab-axxq (Avsolagndinfliximab-dyybare biosimilarto infliximab
(Remicade) thus, they wereapproved for all eligible indication®Ankylosingspondylitis (AS)axial
spondyloarthritis (radiographic)

adalimumab (Humira)

A multicenter, randomized (2:1 ratio), doubbiind, placebecontrolled study assessed the safety and
efficacy of adalimumab 40 mevery other week in 315 patients with activeS?®> Adalimumab or
placebo wagyiven for 24 weeksAt 12 weeks, the Assessment in Ankylosing Spondylitis International
Working Group criteria with 28 improvement (ASAS20) was achieved in 58.2 and%2®8 the
adalimumab and placeborgups, respectively (p<0.001The domains within theASAS20esponse
criteria include measures of physical function, pain, inflammation (assessed by duration of morning
stiffness), and patient's global assessment. Improvemengfimed ast /£ A YLINR @SYSy (G |y
of absolute changéon a Oto 100 scale) in each &domains, with no worsening of a similar amount in

the fourth domain?%¢ At week 12, more patients in the adalimumab group (49.had at least 5%
improvement in theBath Ankylosing Spondylitis Disease Activity IndBASDAIcompared to the
placebo group (15%; p<0.001). Adalimumatreated patients reported more adverse events ¥5
versus 59.8q p<0.05).The incidence of infections was similar in both groups. A total ofgzéients

(82%) entered the2-year openlabel extension study and continued on adalimumab 40 mg every other
week??” ASAS responses were maintained; 64Bere ASAS20 responders, and 506&se ASAS40
responders.

A closer evaluation of adalimumab on paintigae, and morning stiffness was performed during the
ATLAS (Adalimumab Trial Evaluating Ebeign Safety and Efficacy for Ankylosing Spondylitis) <fiddy.

Cytokine and CAM Antagonists and Related Agents Regeune 2020
Page59 | Proprietary Information. Restricted AccesBo not disseminate or copy without approval. Magellan Rx
© 2005¢2020 Magellan Rx Management. All Rights Reserved. MANAGEMENT..



Pain and fatigue were assessed by the scores of the Medical Outcomes Study SheB6HKEFE6)

Heath Survey and also by total back pain and nocturnal pain using visual analog scales. Fatigue and
morning stiffness were also assessed by portions of the BASDAI. At week 12, adalireatesb
patients experienced significant improvement compared with pbemegeated patients in the SB6

bodily pain score (p<0.001), total back pain score (p<0.001), nocturnal pain score (p<0.001), fatigue
(p<0.01), and morning stiffness (p<0.001). Treatment effects were maintained througlees of
treatment. Adalimumab gnificantly improved patienteported physical function and heakielated

quality of life in the3-year openlabel extension of the ATLAS stuidy.

In a randomized, multicenter, doubldind, placebecontrolled study, the efficacy of adalimumab and
placebowere compared for reducing spinal and sacroiliac joint inflammation, as measured by magnetic
resonance imaging (MRI), in 82 patients with ankylosing spond{fiffatients received adalimumab 40

mg or placebo every other week during an initiah#dek doulte-blind period. MRIs of both the spine

and sacroiliac (SI) joints were obtained at baseline, week 12, and week 52. Spinal and Sl joint
inflammation were measured using the Spondyloarthritis Research Consortium of Canada (SPARCC) MF
index. The spine SPARGcore in placebtieated patients increased by a mean of @#fom baseline,
compared with a mean decrease of 5%6n adalimumakireated patients (p<0.001)The SI joint
SPARCC score decreased by a mean o¥dfforn baseline in placebtreated patientsand by 52.%in
adalimumabtreated patients (p=0.017). The response in adalimusttabted patients was maintained

at week 52. Placebtreated patients were switched to opeiabel adalimumab treatment at week 24

and experienced similar reductions in spiaat Sl joint inflammation by week 52.

certolizumab pegol (Cimzia)

RAPIEaxSpA is an ongoing multicentephase 3, randomized, doubldind, placebecontrolled,
paralletgroup trial in patients with axial spondyloarthritis (axSpA), including patients avikylosing
spondyloarthritis (AS¥* While all patients met the criteria for axSpA, at leas¥&df the patients had

to meet the modified New York (mNY) criteria for radiographic diagnosis of AS. Patients were
randomized to placebo or certolizumab pegol PEZ400 mg SC at weeRs 2, and 4 (loading dose)
followed by either CZP 200 mg SC evenyweeks or CZP 400 mg evetyweeks. The doses were
administered by unblinded, trained personnel at each site. All patients received injections 2very
weeks, either GZ or placebo, to maintain blinding. Patients were stratified by prior TNF inhibitor
exposure. Patients assigned to placebo who did not achieve an Assessment of Spondyloarthritis
International Society 20 (ASAS20) response at weeks 14 and 16 underwent orgrestape at week

16 and were randomized to active treatment in a double blind fashion. Clinical primary endpoint was
ASA20 response at week 12, defined as an improvement2iPoand 1 unit on a0 to 10 scale in
greater than or equal t@ of the following: Patients Global Assessment of Disease Activity (PTGADA),
Pain assessment (total spinal pain or0 @0 10 scale), Function (represented by a Bath Ankylosing
Spondylitis Functional Index (BASFI), Inflammation (mean of BASDAI questions relating t@ mornin
stiffness) and naleterioration (worsening of 20%or 1 unit on & to 10 scale) in the remaining area. A
total of 325 patients were randomized foof the 3 treatment arms. Of these, 178 patients (5%g8met

the mNY criteria for AS. Concomitant therapith NSAIDS and DMARDs was allowed on the trial.
Improvements in ASAS20 at week 12 in the AS subpopulation werg &6.€ZP 200 mg eveRweeks

and 64.360for CZP 400 mg ew 4 weeks compared to 36.8%r placebo(p<0.05. The most common
infectious aderse events were nasopharyngitis @&ZP versus 8bplacebo) and upper respiratory
tract infections (4% CZP versus 2.8tacebo). The most common nanfectious aderse events were
headache (6.2%ZP veus 6.5%placebo) and increased blood creatine gsphokinase (5% CZP
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versus 1.%placebo). Increases in creatine phosphokinase weassient andresolved spontaneously
despite continued CZP therapy. No elevations were associated with an ischemic cardiac event or
resulted in studydiscontinuation.Bendicial effects were reported as sustained through 4 years of
treatment.302

etanercept (Enbrel)

A doubleblind study recruited 40 patients with active ankylosing spondylitis symptoms despite
standard therapy?®® Patients were randomly assigned to receive twioeekly SC injections of
etanercept 25 mg or placebo. Atmonths, significant improvement in symptoms, as determined by the
primary composite endpoint of at least aZ0mprovement in3 of 5 measures of disease activity, was
observed in 8@ of etanercept mtients compared to 3% of placebo patients (p=0.004). Etanercept
treatment resulted in significant improvements over baselinediof the 5 measuresg duration of
morning stiffness, nocturnal spine pain, patient assessment of disease activity and B&BASFI
(p<0.05 for all comparisons to placebg)put not for the mean swollen joint score. The etanercept
group also had significant improvement in many of the secondary outcome measures, including
t KEaAOAl yQa At 201 f I & &S a aergaysion, enthesisR ERSS (edtBrocyte O ( |
sedimentation rate), and CRP-igactive protein). Placebo patients experienced a similar response to
etanercept in an opetiabel, 6-month extension phase. There was no difference in the rates of adverse
events betwea the 2 groups, nor were there any serious adverse events in either group.

Thirty patients with active ankylosing spondylitis refractory to NSAID therapy were randomized in
double-blind fashion into2 groups, receiving either etanercept 25 mg twice weeklyplacebo for6
weeks, after which both groups were treated with etanercé{ftAll patients received etanercept for a

total of 12 weeks and were followed up for at least 24 weeks. At vieé&k%b of patients treated with
etanercept achieved the primary endmt of at least a 5% improvement in the BASDAI compared to

6% of the placebetreated patients (p=0.004). There was ongoing improvement in all parameters in
both groups throughout the period of etanercept treatment. Disease relapses occurred at an avérage
6.2 weeks after cessation of etanercept. No severe adverse events, including major infections, were
observed during the trial. Four patients withdrew from the studyarior to receiving study drug ant

after receivingl dose.

Two hundred seventgeven patients with moderate to severe ankylosing spondylitis were recruited
into a placebecontrolled, doubleblind study of etanercept® Patients were randomized to receive
etanercept 25 mg or placebo twice weekly for 24 weeks. By 12 wa&&S20the primay endpoint,
was reached by 3% of patients in the etanercept group compared to%®f patients in the placebo
group (p<0.0001). This rate of response was maintained, witth &id 226 of patients in the
etanercept and placebo groups, respectively, achigwWwBAS20at the conclusion of the 2deek
treatment period (p<0.0001). All components of the ASAS, golbése reactant levels, and spinal
mobility measures were significantly improved (p<0.05 for all comparisons to placebo). Injgitdéion
reactions, acdental injuries, and upper respiratory tract infections are the adverse events that
occurred more frequently in the etanercept group. 168week openlabel extension of the trial
enrolled 257 of the 277 patients (9@ to evaluate longerm safety and effiacy of etanercept
treatment in patients with ankylosing spondylifi¥. Safety endpoints included rates of adverse events,
infections, and death. Of patients who received etanercept in both the clinical trial and thelapeh
extension, 7% were ASAS20esponders at week 96, and 81%ere responders at week 192. Placebo
patients who switched to etanercept in the opdabel extension showed similar patterns of efficacy
maintenance. After up to 192 weeks of treatment with etanercept, the most common adveiesasef
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were injection site reactions, headachesd diarrhea. The rate of infections was 1.1 per patigedr,
and the rate for serious infections was 0.02 per patigaar. No deaths were reported.

The EMBARK study, a randomized, doddbled clinical tral, assessed the efficacy and safety of
etanercept in patients with early active nonradiographic spondyloarthritis (n=2®1%atients were
assigned to receive doubldind etanercept50 mg/week or placebo for 1#&eeks, followed by open

label etanercept (n=205) At 12 weeks, the proportion of patients achieving ASASHAO primary
outcome,was significantly higher in the etanercept group than in the placebo group (32% versus 16%,
respectively; p=0006).Clinical effects were sustained through 104 weeks in the dpbal phase’®®

golimumab (Simponi)

GORAISE study: The safety and efficacy of golimumab were evaluated in a multicenter, randomized,
double-blind, placebecontrolled trial in $6 adult patients with active AS according to modified New
York criteria for at leas® months (Study ASY? Patients had symptoms of active disease [defined as a

L {54ILY R +! { F2NJ (2 orlstaleddf 004 1n]Hedpife c@eht omprevious NSAID
therapy. Patients were excluded if they had complete ankylosis of the spine or if they weryssy
treated with a biologicTNF antagonistPatients were randomly assigned to golimumab 50 m«.88),
golimumab 100 mgnE140), or placebon=78) adninistered SC eveweeks.Patients were allowed to
continue stable doses of concomitamhethotrexate sulfasalazine, hydroxychloroquine, low dose
corticosteroids, ad/or NSAIDs during the triallhe use of other DMARDSs including cytotoxic agents or
other biologics wagrohibited. The primary endpoint was the percentage of patients achieving an
ASAS20esponse at week 14 and was reported as 38.4or golimumab 50 mg group, 60fdr
golimumab 100 mg group, and 21.8%6r placebetreated patients (p<0.001)Placebecontrolled
efficacy data were collectednd evaluated through week 2ASAS40 response ratesva¢ek 24 were
43.%%for golimumab 50 mg group, 54&or golimumab 100 mg group, and 1%«or placebotreated
group.There was no clear evidence of improved ASAS response with the higher golimumab dose group
100 mg compared to the lower golimumab dose grda0 mg. Eight golimumatibeated patients andl
placebotreated patient had markedly abnormal liver enzymalues thatwere transient. Clinical
improvements found at week 24 were continued through week 256 (5 yé#rs).

golimumab (Simponi Aria)

GOALIVEA multicenter, randomized, doubkbelind, placebecontrolled trial assessed the efficacy and
safety of golimumab IV for the treatment of active AS in patients with an inadequate response or
intolerance toNSAIDs (n=2083131? Patients weraandomizedl:1to receve eithergolimumab2 mg/kg

or placebo as a 3fhinute IV infusion atweeks Q 4, and 12.Patients were allowed to continue stable
doses of O2 NIIAO2aGSNRARa O6SljdA@GIESyd G2 X wmn Y3 2
methotrexate sulfasalazineand NSAIDs during the triallhe primary endpointthe percentage of
patients achieving aASA30 response atveek 16 occurred in 73% of patients treated with golimumab
compared to 26% treated with placebo (difference, 47%; 95% CI, 35 to 59; p<0r0&dytion, 41%

and 14.6% achieved at least a 50% improvement in the BASDAI in those assigned golimumab and
placebo, respectively (p<0.001), and mean improvement in BASFI-2vhdn those treated with
golimumab compared tc0.5 in those treated with placebo (p<001). Treatment with golimumab
resulted ingreater improvement from baseline compared with placeiyothe SF36 and health related

quality of lifedeterminedby the Ankylosing Spondylitis Quality of Life questionnaire (ASQoL).
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infliximab (Remicade)

In amulticenter study, 70 patients with active symptoms of ankylosing spondylitis despite therapy with
NSAIDs were enrolled in a placetantrolled, doubleblinded trial of infliximab 0.5 mg/kg IV given@t

2, and6 weeks33 The primary endpoint, a 88improvement in BASDAI between baselared week 12,

was achieved by 53%f patients in the active therapy group arg®oin the control group (p<0.05).
Significant benefit of treatment with infliximab was observed in each individual parameter of the
BASDAI. Sididant benefit was also observed in parameters measuring disability, spinal mobility,
quality of life (QoL), and acute phase reactants. Three patients on infliximab had serious events (TB,
allergic bronchial granulomatosis, transient leukopenia) and watledrawn from the study, compared

to none on placebo (p=NS). In a-d2ek openlabel extension, placebo patients who then received
infliximab showed similar responses.

Of the 54 patients who completed the first year of this study, 52 continued to recafigimab

5 mg/kg everys weeks up to week 102*Forty-nine patients (71% of 69 enrolled patients and 946
patients who started yea?) completed the study up to week 102. Improvement in signs and symptoms

of ankylosing spondylitis seen during the fiystar of the study was sustained during the second year.
Thirty (5849 patients achieved at least a 50#provement from baseline in the BASDAI score, the
primary endpoint, at week 102. Scores for other efficacy assessments were similar at weeks 54 and 102.
Median CRP levels remained low at weeks 54 and 102 (3.9 and 4.3 mg/L, respectively). Side effects
during the second year of the study were similar to those of the first year of treatment with infliximab.

In the Ankylosing Spondylitis Study for the Evatrabf Recombinant Infliximab Therapy (ASSERT), 357
patients with ankylosing spondylitis were randomly assigned to receive infusions of infliximab 5 mg/kg
or placebo at week®, 2, 6, 12, and 18° At 24 weeks, 61%of patients in the infliximab group were
ASAS20esponders compared with 19220f patients in the placebo group (p<0.001). Clinical benefit
was observed in patients receiving infliximab as early as eeid was maintained over the 2deek

study period. In addition, 22.4%f infliximab patientsachieved partial remission. Patients receiving
infliximab also showed significant improvements in the BASDAI, as well as the chest expansion and
physical component summary score of the-Z®Fshort form health survey. Adverse events were
reported by 82.2% of patients receiving infliximab and by 72% patients receiving placebo. Most
adverse events in both treatment groups were mild or moderate in severity. After 24 weeks of therapy
in the above study, the placeboeated (1=78) and the infliximakreated (=201) patients all received
infliximab 5 mg/kgrom week 24 to 966 At week 102, theASAS2@esponses for the patients initially
assigned to placebo (724 and for patients initially in infliximab (734 were similar.

infliximab-dyyb (Inflectra)

A 54week, randomized, doubtblind, parallelgroup study compared European infliximab to infliximab
dyyb in 250 patients with A%’ Patients were randomized 1:1 to either product. Efficacy was
considered a secondary objective in this study as the study was aesignmarily to assess
pharmacokinetics. Aweek 30, ASAS20 was achieved in 71% of participants using inflidypydb
compared to 72% using European infliximab (odds ratio [OR], 0.91 [95% CI, 0.51 to 1.62]; treatment
difference using ITT populatiom% [$% CI;16 to 8]). Overall safety findings on both products were
comparable.
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ixekizumab (Taltz)

Twophase 3, multinationakandomized, doublélind, placebecontrolled studiesCOASV and COAST

W, established the safety and efficacy of ixekizumab intaduith active ankylosing spondylitis (defined
Fa . ! {5! Ldespit® BB, caqticosteroid, or traditional DMARD treatn@§#19320|n COAST

2 LI GASyda sSNB NBIdZANBR (2 KI@ZS KFER GNBFGYSy
patients werebiologic DMARBaive in COASV. In COASY, 341 patients were randomized 1:1:1:1 to
ixekizumab 80 mg every 2 or 4 wedksth following initial starting dose of 160 mgjlacebo, or active
comparator (adalimumab 40 mg every 2 weeks). In CAMSIL6 patients were randomized 1:1:1 to
ixekizumab 80 mg every 2 or 4 weeks or placebo. In both studiesjeek 16,patients assigned
ixekizumab continued their treatment and those randomized to other therapies werarréomized

1:1 to ixekizumab 80 mg every 2 omgeks(both following initial starting dose of 160 mtfrough

week 52. The primary outcome was ASAS40 in both ttial€OASY, ASAS40 was achieved by 48% of
those treated with ixekizumab 80 mg every 4 weeks compared to 18% treated with placebo @r¢atm
difference, 306 P5% ClI, 16 to 43ASAS40 with adalimumab of 35%nd ASAS20 was achieved by 64%
of those treated with ixekizumab 80 mg every 4 weeks compared to 40% treated with placebo
(treatment difference, 24%95% ClI, 9 to J9ASAS40 with adatumab of 59% In COASW, ASAS40

was achieved by 25% of those treated with ixekizumab 80 mg every 4 weeks compared to 31% treated
with placebo (treatment difference, 13%; 95% CI, 3 to 23), and ASAS20 was achidA@A43A0 was
achieved by 48% of those fed with ixekizumab 80 mg every 4 weeks compared to 30% treated with
placebo (treatment difference, 18%; 95% CI, 6 to BBsults in safety and efficacy were similar at 52
weeks.The ixekizumab 80 mg every 2 week dosage is notdpiproved therefore resilts from this
dosage are not reported in this review

secukinumab (Cosentyx)

Two randomized, doubiblind, placebecontrolled trials(MEASURE 1 and @3sessed the efficacy of
secukinumab for adults with AS. Patients with active disease, as definedlby&B L  n RS &Ly
corticosteroid, or DMARD therapy:32?2 Concomitantuse of methotrexate (14%) aulfasalazing26%)

were used in some patients, and approximately 33% of patients had discontinued prior treatment with
a TNF antagonistiue to either irtiolerance or lack of efficacMEASURE In{371) patients were
randomized tolV secukinumab 10 mg/kg (unapproved dose) or placebo on weeks 0, 2, and 4, followed
by either SC secukinumab 75 mg or 150 mg or placebo every 4 weeks thereafter. At week 16, the
ASAS20the primary endpoint, were 61%, 60%, and 29% for secukinumab 150 mg, secukinumab 75 mg,
and placebo, respectively (p<0.001 for both secukinumab doses versus pldodd&ASURE (2=219),
patients were randomized to eitheésCsecukinumab 75 mg or5D mg or placebo on weeks 0, 1, 2, 3,

and 4, followed by the same dose every 4 weeks thereafter. The primary endpoint was patients
achievingASAS2@t week 16, at which point placebo patients wereramdomized to either active
treatment dose. At week 181% of patients using the 150 mg dose compared to 28% of patients on
placebo achievedASAS2{difference, 33%; 95% CI, 18 to 485AS20or the 75 mg dose was 41%
(p=0.1 versus placebot week 16, 36% of patients usitig 150 mg dose compared to 11%jpaitients

on placebo achieved ASAS40 (difference, 25%; 95% ClI, 12 bo 8%year follow up of the MEASURE
trials, continued efficacy of secukinumab was seen at 2 yaatssustained benefit has been seen in
MEASURE 1 at 3 yedf33?43%> |n a prespecifiedsubanalysis of the MEASURE 2 trigfficacy of
secukinumab versus placebo was stratified by prior TNF antagonist®useweek 16 68.2% of TNF
antagonistnaive subjects treated with secukinumab achieved ASAS20 compared with 31.1% treated
with placebo (g0.001). In theTNF antagonist inadequate response or intolerance groupp 50
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subjects treated with secukinumab achieved an ASAS20 response compared with 24.1% treated with
placebo (p<0.05)A third study (n=226) demonstrated comparable efficacy and tgabetween
secukinumab 150 mg and 300 mg, each given every 4 weeks.

Axial Spondyloarthritignonradiographic)

certolizumab pegol (Cimzia)

A multicenter, randomized, doublelind, placebo controlled study established the safety and efficacy of
certolizumabfor the treatment of nonradiographic axial spondyloarthritis (axSpAf28t | G A Sy G a »
years with adut2 y 8 S | OGA GBS | EALE &LlRyReft2FNIKNAGAE F2
(e.g., @eactive protein [CRP] > ULN) and/or sacroiliitis onl MBicative of inflammatory disease but
without radiographic evidence of sacroiliac structural damaBath Ankylosing Spondylitis Disease
Activity Index BASDAIX n = Yy R & LIA-pbinttNuniglitical Rating Scale p(NRS]) (n=317). In
addition, inclued patients were required to have been intolerant to or had an inadequate response to

¥ H b{!L5ad® tlIGdASyda 6SNBE NIYyR2YAT SR G2 OSNI2f
placebo, followed by 200 mg every 2 weeks or placebo. Use of concomitditations (e.g., NSAIDs,
DMARDs, corticosteroids, opioids) was permitted, and participants could transition to-laipein
certolizumab pegol at any time based on the discretion of the investigator (no occurrences prior to
week 12). The primary outcome wathe Ankylosing Spondylitis Disease Activity Shtapmr
Improvement (ASDABII) response atweek 52, a composite weighted score incorporating disease
activity, CRP, and patien¢ported outcomes withmajor improvement (Midefined as a change from
baselif 2F x H 2NJ NBIOKAy3 (GKS t2¢Said Ll2aairotsS ! {
certolizumab pegol group achieved ASEMISat week 52 compared to that in the placebo group (47%
versus 7%, respectively; OR, 15.2 [95% CI, 7.3 to 31.6]. Inoaddite ASAS40 respongé0%
improvement of ASASyas higher in those treated with certolizumab pegol compared to placebo at
weeks 12 (48% versus 11%, respectively; OR, 7.4 [95% CI, 4.1 to 13.4]) and 52 (57% versus 16¢
respectively; OR, 7.4 [95% CI, #632.6]). In addition, in a study of axial spondyloarthritis patients that
included ankylosing spondylitis patients leading to the approval of certolizumab pegol in ankylosing
spondylitis, at week 12, patients with-axSpA treated with certolizumab ped200 mg every 2 weeks

and 400 mg every 4 weeks had ASAS20 respofZ¥s improvement of ASASJ 42% and 47%,
respectively, compared to 20% of those treated with placebo. Likewise, patients witkSmA treated

with certolizumab pegol 200 mg every 2 weeksd 400 mg every 4 weeks had ASAS40 responses of
30% and 37%, respectively, compared to 11% of those treated with placebo at 12 weeks.

ixekizumab (Taltz)

A 52week, multinational, randomized, doublélind, placebecontrolled study assessed the safety and
efficacy of ixekizumab for the treatmentof-hrE{ L) Ay | RdzZt G& 6AGK | OGAGDS
FYR &LIAYIFT LI AY COASKMAIDIFHFP INdluded patient hadi dbjactive signs of
inflammation (e.g., CRP > 5 mg/L) andgacroilitis on MRI but no radiographic evidence of structural
RFEYF3S® LyOfdzZRSR LI GASydGa ¢SNB |faz2 Ayaz2f SNI yi
were randomizedL:1:1to ixekizumab 80 mg every 2 weeks or 4 we@Bowing an initial dosedr to
placebo. Initiating treatment or dose adjustment with concomitant medications feax8pA (e.g.,
NSAIDs, conventional DMARDS, corticosteroids, analgesicspemadtted beginning at week 16, at
which point openrlabel ixekizumab 80 mg every 2 weeks calkb be used. At baseline, approximately
39% of patients were on a concomitant conventional DMARD, and the mean duration of disease was 11
years. At 16 weeks, ASAS40 respoasgrimarily endpointwas achieved in 35.4% of those treated with
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ixekizumab 80ng every 4 weeks compared to 19% with placebo (treatment differeecgus placebo

16.4%; 95% ClI, 4.2 to 28.5). At week 52, ASAS40 response was achieved in 30.2% of those treated wit
ixekizumab 80 mg every 4 weeks compared to 13.3% with placebo (tretiifearence, 16.9%; 95%

Cl, 5.6 to 28.1)The authors concluded that ixekizumab was superior to placebo at weeks 16 and 52.

secukinumab (Cosentyx)

The safety and efficacy of secukinumab for the treatment ehxBpA were established in a phase 3,
randomizd, doubleblind, placebecontrolled study (maxSpAl) irb55 adults with active nr-axSpASs!
Included patients had active disease, defined as BASDAR LI yA B/ /10R despite NSAID therapy

with objective signs of inflammation (e.g., CRP elevated oro#gies). Patients were randomized to
secukinumab SQ every 4 weeks, with or without the aPpgroved loading dose regimen or to placebo

for 52 weeks, with dose adjustments or concomitant DMARD or NSAID beginning at week 16 and an
option for openlabel seakinumab or other biologic at week 20. The primary endpoint, ASAS40 at week
52, was met in 38% of those treated with secukinumab without a loading dose (difference versus
placebo, 19%; 95% CI, 10 to 28), 34% of those treated with secukinumab with a eskn@lifference

versus placebo, 14%; 95% CI, 5 to 23), and 19% treated with placebo. ASAS40 at week 16 was met i
41% of those treated with secukinumab without a loading dose (difference versus placebo, 13%; 95% Cl,
3 to 22), 40% of those treated with @gkinumab with a loading dose (difference versus placebo, 12%;
95% ClI, 2 to 22), and 28% treated with placebo.

| NP Ky Qa(CB)A asSlkas
adalimumab (Humira)

A study measured the efficacy and safety of adalimumab in the maintenance of response and remission
of D332 Patients (=778) received opetabel induction therapy with adalimumab 80 mg (we@k
followed by 40 mg (weelR). At week4, patients were stratified by response (decrease in C@&®hn
Disease Activity Index [CDAJT0 points from baseline) and randoradto doubleblind treatment with
placebo, adalimumab 40 mg every other week, or adalimumab 40 mg weekly through week 56. CDAI is
used in clinical trials to measure disease activity. CDAI seoi®&§ indicate a clinical remission, and
scores > 450 indicaé severely active disease. The primary endpoints were the percentages of
randomized responders who achieved clinical remission (CDAI sctis@)<at weeks 26 and 56. The
percentage of randomized responders in remission was significantly greater in theaaiab every

other week and adalimumab weekly groups versus placebo at week 2% (4@%0, and 17%
respectvely; p<0.001) and week 56 (36%1% and 124 respectively; p<0.001). There were no
significant differences in efficacy beden the 2 adalimumab graps. Adverse events requiring
discontinuation occurred more frequently in the placebo group (¥3.4han those receiving
adalimumab every week (24 or every other week (6%9). Adalimumab every other week and weekly
maintenance therapies were sgciated vith 52% and 60%elative reductions in 1:2nonth, allcause
hospitalization risk, and 48% and 64féductions in 12y 2 y i K NXA & | 2 F-related? Ky Q
hospitalizatiom** CS g SNJ / NP Kr¢ldbedl subgaridsSdcciirid in the adalimumab every other
week, weekly, and combined groups compared with placebo %9.0.84 and 0.86 versus 3.84
respectively; all p<0.05%4

A doubleblind, placebecontrolled trial was designed to determine whether adalimumab induces
remissions more frequently than placebo in 325 &diy LI GASyGa GAOGK [/ NRKY
symptoms despite infliximab therapy or who cannot take infliximab because of adverse étents.
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t FGASyda 6SNB AyOf dzZRSR AT { KrBoathsfor nidre that Was tnoderatd® 2 7
to severe at badme (CDAI score, 220 to 450 pointBatients were randomized to receive induction
doses of adalimumab, 160 mg and 80 mg, at wdk&ad 2, respectively, or placebo at the same time
points. The primary endpoint was induction of remission at wéek totd of 301 patients completed

the trial. Remission was achieved at wetky 21%versus7%for adalimumab group versus placebo
(p<0.001). The absolute difference in clinical remission rates was 14.2 percentage points (95% ClI, 6.7 to
21.6 percentage pointsp 70point response occurred at weekin 5260f patients inthe adalimumab

group versus 34%f patients in the placebo group (p=0.001). Discontinuations due to adverse effects
occurred in2 patients in the adalimumab group ardpatients in the placebo gup. Serious infections

were reported ird patients receiving placebo and none of the patients receiving adalimumab.

A phase3, multicenter, randomized, doublelind, placebecontrolled trial evaluated the efficacy of
adalimumab in the healing of drainirfgstulas in 117 patients with active CB.Patients were adults
with moderate to severely active CD (CD activity index45Q) for at leas# months who had draining
fistulas at baseline. All patients received ogahel adalimumab induction therapy witr08ng intially
then 40 mg at weelR. At week4, all patients were randomly assigned to receive dotilied placebo
or adalimumab 40 mg every other week or weekly to week@&@mplete fistula healing/closure was
defined as no drainage, either spontaneousnath gentle compressigrby week 56. The mean number
of draining fistulas per day was significantly decreased in adalimtreabed patients compared with
placebotreated patients during the doublblind treatment period (0.88 with either dose of
adalimumab versus 1.34 with placebo; p=0.002)

A 52week, randomized, doublblind clinical trial assessed tlsafety and efficacy of adalimumab
LISRAFGONARO LI GASyidta ¢ @SIFENBR FyR 2fRSNJ] gAUGK Y2R¢
Pediatric Croff Q& 5AaSF&asS | OiGAgAaie LYyRSE 6t/5!1 L0 &a02!
corticosteroids or traditional immunomodulators to reduce signs and symptoms of inducing and
maintaining clinical remissiom£192)33” Weight based dosing was initiated and, ulitaly, at week 4,
patients within the body weight categories were randomized 1:1 to two different maintenance dose
NBEIAYSyaY KAIK oé6nn YI SOSNE W 6SS1a AT x nn 1 3:
6SS1a AT x nn 1 3if avwdd koY Stable @SesEof carticastBréids &nd traditional
DMARDs were permitted during treatment. Clinical response, defined as reduction in PCDAI of 15 points
from baseline, occurred in 48% of patients receiving the low maintenance dose and 59%eoiintltios

high maintenance dose groups at 26 weeks and 28% of patients receiving the low maintenance dose
and 42% of those in the high maintenance dose groups at 26 weéhgal remission, defined as PCDAI

X MnYX 200dzZNNBR AY Hy:: 2F LI GASyda NBOSAGAYy A (K
maintenance dose groups at 26 weeks and 23% of patients receiving the low maintenance dose and
33% of those in the high amtenance dose groups at 26 weeks. The higher dose regimen is the FDA
approved dosing for adalimumab.

certolizumab pegol (Cimzia)

In a randomized, doublblind, placebecontrolled study, the efficacy of certolizumab pegol was
evaluated in 662 adults witmoderateto 8 S@S NB / NP RRECEDH.3R Patidhts &% had
received anyTNF antagonistvithin the previous3 months or who had had a severe hypersensitivity
reaction or a lack of response to the first dose of anofhiF antagonistvere ineligible Patients were
AGNIF GATASR 0@ 0l 1 8rf<Aoyn®y/L)f USedoh glutocati®oidd, antl usé of corent
immunosuppressive drugPatients were randomized to certolizumab pegol 400 mg or placebo
subcutaneously at week8, 2, and 4 weeks and then e\ery 4 weeks following thatResponse was
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defined as a decreas# at least 100 points in th€DAI score at wedkand 26.Remission was defined

as an absolute CDAK150.Ly LI GASyGa ¢AGK | 0 &f pateds inthet £ S
certolizumab pegol group had a response at wdgkas compared with 26 in the placebo group
(p=0.04). Twentytwo percent of patients in the certolizumab pegol group compared to 12% of patients
in the placebo group had a response at both weeks 6 and 26 (p=0n08)e overall population, the
response rates at weekfor certolzumab pegol and placebo were 3%¥#d 224 respectively (p=0.02).
For both week$ and 26, response rates were 23% and X6fcertolizumab pegol and placelgooups,
respectively (p=0.02)At weeks 6 and 26, the rates of remission in th2 groups did not differ
significantly (p=0.17). A total of 15#atients assigned to placebo and 145 assigned to certoiaio
pegol completed the studySerious infections were reported Rf6of patients recering certolizumab
pegol and less thah%of thosepatients who received placebtn the certolizumab group, antibodies to
the drug developed irB% of patients and antinuclear antibodies developeddf The study was
supported by the manufacturer of ceriaumab pegol.

In the doubleblind PRECISESstudy, efficacy of certolizumab pegol was evaluated in 668 adults with
Y2RSNI 4GS (2 &aSOSNB / NRKY Qa3 Qpedldhél inductidn Zherapy wii i Sy |
certolizumab pegol 400 mg subcutaneously at ks 2, and4 was administeredBaseline CDAI scores
were 220450. Thirtyeight percent of patients in each group were not receiving either glucocorticoids
or immunosuppresses.A total of 428 patients had a clinical response at wéeRatients with aliical
response at weelé were stratified by baseline CRP level and were randomized to certolizumab pegol
400 mg (=216) or placebon=212) everyd weeks through week 24 witd weeks of additional follow

up. The study was completed by 109 patients assigteethe placebo group and 151 patierdssigned

to certolizumab pegolThe response was maintained through week 26 i#@2 the patients with a
baseline CRP level of at least 10 mg/L, who were receiving certolizumab, compare#oio 8%
placebo group(p<0.001).Patients with a response to induction at weékand remission (defined as

/ 51 L &l6¢ atXeekiR6 was achieved in 48% and 28%he certolizumab pegol and placebo
groups, respectively (p<0.001). Infectious serious adverse events (incladoase of pulmonary
tuberculosis) were reported 8% of patients receiving certolizumab pegol and less tidaof the
patients receiving placebo. The study was supported by the manufacturer of certolizumab pegol.

infliximab (Remicade)

ACCENT | was a ramdized study of the benefit of maintenance therapy with infliximab in patients with
FOGAGS / NPKyQa RAaSI I¥@fusorkKd infixBastdhythis stidg, 573 pasiehty 3t S
received infliximab 5 mg/kdrhey were assessetlweeks later, at with time responders, defined as
seeing a decrease in CDAIlrgcof at least 70 points and 25%om baseline, were randomized intbof

3 groups: highdose infliximab (5 mg/kg at weeksand 6 followed by 10 mg/kg ever§ weeks until

week 46), lowdose inflkimab (5 mg/kg at the same time points), or placebo. The primary endpoints
were: 1) the proportion of patients who responded at wez&nd were in remission at week 38nd 2)

the time to loss of response up to week 54. Fétght percent of the patientsesponded to the single
infusion of infliximab aR weeks. At 30 weeks, 240f the placebo patients were in remission, compared

to 45% of high-dose (p=0.0002) and %®of low-dose (p=0.003) infliximab patients. Throughout the 54
week trial, the median timeo loss of response was54 weeks and 38 weeks for higlnd lowdose
infliximab patients, respectively, compared with 19 weeks for the placebo group (p=0.0002 and 0.002,
respectively). The safety profile of infliximab was similar to other studies; tbielence of serious
infections was similar across treatment groups. ACCENT | substudies showed that infliximab improved
health-related quality of life34!
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An ACCENT II substudy examined the effect of infliximab maintenance treatment on hospitalizations,
surgfNA Sa> YR LINRPOSRdAzNBa Ay LI (¥2feh geceidging Gnkiximah & G d.
5 mg/kg at weekd), 2, and 6, patients were separately randomized at week 14 as responders (195
patients) or nonresponders (87 patients) to receive placebmarantinue with infliximab maintenance
therapy every8 weeks. Among patients randomized as responders, those who received infliximab
maintenance had significantly fewer mean hospitalization days (0.5 versus 2.5 days; p<0.05), mean
number of hospitalizatios (11/100 patient versus 31/100 patients; p<0.05), total surgeries and
procedures (65 versus 126; p<0.05), inpatient surgeries and procedwessys 41; p<0.01), and major
surgeries 2 versus 11; p<0.05), compared with those who received placebo mainten

The REACH study evaluated the safety and efficacy of infliximab in children with moderately to severely
F OGA @GS | NPRBateats (RILZ Rteded dfliximab 5 mg/kg at weeks 0, 2, and 6. Patients
responding to treatment at week 10 were ramd@ed to infliximab 5 mg/kg every 8 or 12 weeks
through week 46. A concurrent immunomodulator was required. Clinical response (decrease from
oFraStAyS Ay GKS LISRAFGNRO / NRPKyQa RAaSFHasS I OGA
Ot AYAOIFf NBYA&ZaAAZ2Y o6t/ 5! L wedi2lJB0, and SMnAt WRKA1Y, BS406 &
patients responded to infliximab (95% CI, 82.5% to 94.3%) and 58.9% patients achieved clinical
remission (95% CI, 49.8% to 68%). At week 54, 63.5% and 55.8% patients receiving infliximab every ¢
weeks did not requiredose adjustment and were in clinical response and clinical remission,
respectively, compared with 33.3% and.2% patients receiving treatment every 12 weeks (p=0.002
and p<0.001, respectively).

infliximab-dyyb (Inflectra) versus infliximab originator (Raicade)

A phase 3, multicenter, randomized, doulliénd noninferiority study compared the efficacy of
infliximab-dyyb to originator infliximab in 220 patients with activ® @ho had not responded to, or

were intolerant to, norbiological treatments** Included patients were randomized 1:1:1:1 to receive
infliximab-dyyb then infliximakdyyb, infliximabdyyb then infliximab originator, infliximab originator

then infliximab originator, or infliximab originator then infliximalgyb, with the switch occurring at

week 30. All doses were 5 mg/kg at weeks 0, 2, 6, and every 8 weeks thereafter to week 54. The primary
SYRLRAYG 41 a4 GKS LINRPLEZ2NIAZ2Y Ay SIFOK 3INRdAzZI gK2 |
the noninferiority margin set a20%. At 6 weeksgsponses were similar (infliximatyyb 69.4% [95%

Cl, 59.9 to 77.8] versus infliximab originator 74.3% [95% CI, 65.1 to 82.2]; diffe&®eé,[95% CH,

16.9 to 7.3]), establishing noninferiority. Treatmesthergent adverse effects were similar.

ustekinumab (Stelara}*>346

Three randomized, doublBlind, placebecontrolled trials evaluated the role of ustekinumab for the
treatment of adults with moderatelyo severely active CD (CDAIlcof 220 to 450). In study (UNITH

1;n=741 in final analysispatients were randomized to a single dose of ustekinumab 6 mg/kg or 130 mg

or placebo.At baseline, 29% patients had an inadequate initial response TiNE antagonist69%
responded but subsequently lost response, and 36% were intolerant to a TNF antagohistes®©
patients, 48% failed or were intolerant to a singIdF antagonistvhile 52% had failed 2 to 3 prior TNF
antagonists. Approximately 46% were receiving corticosteroids and 31% were receiving traditional oral
immunomodulators (e.g.,-Enercaptopurine azathioprine, methotrexate)Clinical responsedefined as

/ 51'L &a02NX RSONBI &S 2 Fwaxhighen with LsS@Kinyniafi30 @dd\and 6 mig/kg! L+
than placebo at week 6 (3%b6and 33.7%versus 215%, respectively; Xn ®nno T2 NJ e®d)i K O¢
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Qinical remission defined as CDAI < 15@as higher with ustekinumali30 mg and 6 mg/kghan
placebo at week 816.9% and 20% versus .B%, respectively; X{.00 for both versus placelip

In study 2 UNITI2; n=627 in final analysis)patients dso were randomized to a single dose of
ustekinumab6 mg/kg or 130 m@r placebo. At baseline, 81% of patients had failed or were intolerant
to prior treatment with corticosteroids, and 68% of patients had failed or were intolerant to at least 1
traditional oral immunomodulators. Approximately 69% of patients had never received a TNF
antagonist, and 31% had received, but not failed, a TNF antagonist. Approximately 39% were receiving
corticosteroids and 35% were receiving traditional oral immunomodulatohsic@l response(as
defined above)wvas higher with ustekinumah30 mg and 6 mg/kthan placebo at week &(.Roand
55.5%versus B.7%, respectively; xf).01for both versus placebo).li@ical remissior(as defined above)

was higher with ustekinumath30 mgand 6 mg/kgthan placebo at week 830.6% and 40% versus
19.6%, respectively; ¥0.00 for both versus placel)oNotably, the 130 mg dose studied in both trials is
not an FDAapproved dose.

In study 3(IM-UNIT] n=388), patients with clinical response istudies 1 or 2 were randomized to
continue ustekinumal®0 mgevery 8 weeksor every 12 week®r placebo for 44 weeks. Clinical
remissionat 44 weeksoccurred in 5.9% of those treated with placebo compared to.Fdand 48.8%

of those treated with ustekinmnab every 8 and 12 weeks, respectivép~0.005 every 8 weeks versus
placebo; p=0.04 every 12 weeks versus plage@Gbnical response at 44 weekscurred in 443% of

those treated with placebo compared to B9 and 58.1%of those treated with ustekinumakvery 8

and 12 weeks, respectively (p=0.02 every 8 weeks versus placebo; p=0.03 every 12 weeks versus
placebo) Likewise, 47% of those in the ustekinumab group were corticostdrea and in clinical
remission compared to 30% in the placebo group.

vedolizumab (Entyvio¥’

Three randomized, doublblind, placebecontrolled clinical trials (CD Trials I, 1, and IIl) were conducted
to evaluate the safety and efficacy of vedolizumab in adult patients with moderately to severely active
CD (CDAI score of 220 t60). Enrolled patients in th&/Shad over the previous-year period an
inadequate response or intolerance to immunomodulator therapy (e.g., thiopurines [azathioprine or
mercaptopurine] or methotrexate) and/or an inadequate response, loss of responsetoterance to

one or moreTNF antagonistsOutside theUS,prior treatment with corticosteroids was sufficient for
entry if, over the previous5-year period the patients were corticosteroid dependent or had an
inadequate response or intolerance to cortgteroids. Patients that had ever received natalizumab and
patients that had received @NF antagonish the past 60 days were excluded from enrollment.

In CD Trial I, 368 patients were randomized in a dobbtel fashion (3:2) to receive vedolizumab

300 mg or placebo byVinfusion at0 and 2 weekswith efficacy assessments @tweeks Concomitant

stable dosages of aminosalicylates, corticosteroids, and immunomodulators were permitted through
week 6. At baseline, patients were receiving corticosteroid9%), immunomodulators (35%), and/or
aminosalicylates (46%). A total of 48% of the patients had an inadequate response, loss of response, or
intolerance to aTNF antagonistherapy. The median baseline CDAI score was 324 in the vedolizumab
group and 319 ithe placebo group. In the trial, a statistically significantly higher percentage of patients
GNBIFGSR 6AGK @SR2f Al dzYt 6 | OKA S @8)Rs ddrmpargdit®ddiateboNS Y
(15% versus 7%, p=0.041)veeek 6. The difference in the peentage of patients who demonstrated

Of AYAOIf NB &Lk 1a dint@ét®dsd if Sl dcake frbm bgseline) was not, however,
statistically significant atveek®.
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In CD Trial 1l, 416 patients were randomized in a dcobbfel fashion (1:1) to remive either
vedolizumab 300 mg or placebo @t2, and6 weeksand efficacy assessments occurredéaand 10

weeks The trial enrolled a higher number of patients who had over the prevbeymsar period had an
inadequate response, loss of response, or lietance tol or more TNF antagonisté/6%) than CD Trial

I. Concomitant aminosalicylates, corticosteroids, and immunomodulators were permitted throegk

10. At baseline, patients were receiving corticosteroids (54%), immunomodulators (34%), and
aminosaicylates (31%). The median baseline CDAI score was 317 in the vedolizumab group and 301 in
the placebo group. For the primary endpoint of clinical remissionwatk 6, treatment with
vedolizumab did not result in statistically significant improvement @lacebo.

In CD Trial Ill, 461 patients who had a clinical response to vedolizuma®ek6 were randomized in a
double-blind fashion (1:1:1) to one of the following regimens beginningedk 6: vedolizumab 300 mg

every 8 weeks, vedolizumab 300 mg evedy weeks or placebo every4 weeks. Concomitant
aminosalicylates and corticosteroids were permitted thromgéek 52 and efficacy assessments were
conducted atweek 52. Concomitant immunomodulators were permitted outside Ugbut were not
permitted beyondweek 6 in the US. At week 6, patients were receiving corticosteroids (59%),
immunomodulators (31%), and aminosalicylates (41%). A total of 51% of patients had an inadequate
response, loss of response, or intolerance tdNF antagonistherapy. Atweek 6, the median CDAI

score was 322 in the vedolizumab ev8myeek group, 316 in the vedolizumab evérweek group, and

315 in the placebo group. Patients who had achieved clinical responseek6 and were receiving
corticosteroids were required to begin @orticosteroid tapering regimen ateek 6. In the trial, a
greater percentage of patients in groups treated with vedolizumab as compared to placebo (39% versus
22%, p=0.001) were in clinical remissiomaiek 52. A greater percentage of patients in grotrneated

with vedolizumab, as compared to placebo (44% versus 30%, p=0.013), had a clinical respaeie at

52. The vedolizumab evedyweek dosing regimen did not demonstrate additional clinical benefit over
the every8-week dosing regimen and is not thecommended dosing regimen.

Cytokine Release Syndrome (CRS)

tocilizumab (Actemra)

Efficacy of tocilizumab for the treatment of CRS was assessed in a retrospective analysis of pooled
outcome data in 45 patients from clinical trials of CAGITtherapies’*®In the analysis, 69% of patients
(95% ClI, 53 to 82) achieved a response in their first episode of CRS with tocilizumab.

Giant Cell Arteritis (GCA)

tocilizumab (Actemra)

GIACTA, a-fear, multicenter, randomized, doubldind, placebecontrolled trial, asessed the safety
and efficacy of tocilizumab in the treatment of GEXIncluded patients were randomized 2:1:1:1 to
SC tocilizumab 162 mg weekly plus awg&k prednisone taper, SC tocilizumab 162 mg every other
week plus a 2&veek prednisone taper, pt&bo plus a 26veek prednisone taper, or placebo plus a 52
week prednisone taper. The primary outcome was the rate of sustained glucocotfiieeidemission at
week 52. Sustained remission at week 52 occurred in 56% of the patreatted with tocilizum#®
weekly,53% of those treated with tocilizumab every other week, 14% of those in the placebo group
plus the 26week taper,and 18% of those in the placebo gropfjus the 52week taper (<0.001 for

both tocilizumab groups versus placebo groups). The cumalanedian prednisone dose was also
higher in the 26wveek taper placebo group and &feek taper placebo group compared to the
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tocilizumab groups (3,296 mg and 3,818 mg versus 1,862 mg, respectively; p<0.001 for both
comparisons). Serious adverse effectswrred in 15% of those on weekly tocilizumab, 14% on every
other week tocilizumab, 22% in the ®@ek taper placebo group, and 25% in the\BRek taper
placebo group. This study was funded by the manufacturer of tocilizumab.

Hidradenitis Suppurativa (HS)

adalimumab (Humira)

Two randomized, doubtblind, placebecontrolled studies evaluated the safety and efficacy of
adalimumab in adults with moderate to severe HS, defined as those with Hurley Stage Il or Ill disease
with at least 3 abscesses or inflammatarodules (PIONEER |, PIONEERAGR3) 351352 Patients were
randomized to placebo or adalimumab 160 mg on week 0, 80 mg on week 2, and 40 mg on week 4 and
every week thereafter through week 11. Concomitant oral antibiotic use was allowed in study 2
(occurred in 19.3% of patients), and patients used topical antiseptic wash daily in both studies. The
primary endpoint in both trials was Hidradenitis Suppurativa Clinical Response (HISCR) at week 12,
defined as at least 50% reduction in total abscess and inflawmpnaodule count wih no increase in
abscess count and no increase in draining fistula compared to baselimela#&l pain was assessed on
anumeric 112 Ay G &aoFtS Ay LI GASYyGa 6AGK | alO2NB 27
treated with adalimumab and 26% pétients on placebo in PIONEER#307; p=0.003) and 58.9% of
patients treated with adalimumab and 27.6% of patients on placebo in PIONEERZB;(p<0.001)
achieved response (HISCR). From week 12 to 35, patients assigned to adalimumabraedomazel

to 40 mg weekly, 40 mg every other week, or placebo. In those reassigned to placebo following
FRFEAYdzYF 6 GNBFGYSYG>S ww: o0HH 2F mnn0 RS@St 2LIS
inflammatory nodule count (minimum of 2 additional lesions)frbaseline Of those receiving weekly
adalimumab, 52.3% achievétiSCR, which was maintained in 52.3% at week¥58.

Juvenile Idiopathic Arthritis (JIA){ G At € Q4 5ACG&ELHY AS 6t SRAL U N (
abatacept (Orencia)

A doubleblind, randomized controlled withdrawatial enrolled 190 patients agedsto 17 years with
active JIA in at lea& active joints with an inadequate response or intolerance to at Iéa3MARD>*

All 190 patients were given 10 mg/kg of abatacept intravenously in the tgim period of four
months. Of the 170 patients who completed the leiadcourse, 47 did not respond to the treatment
according to predefined American College of Rheumatology (ACR) pediatric criteria and were excluded.
An ACR3Qesponse requires a patient to have a%@eductionin the number of swollen and tender
joints, and a reduction of 3@ in 3 of the following5 parameters: physician global assessment of
disease, patient global assessment of disease, patient assessment of paacti@e protein or
erythrocyte sedimentationrate. Of the patients who responded to abatacept, 60 were randomly
assigned to receive abatacept 10 mg/kg every 28 day$§ fonths, or until a flare of the arthritis, and

62 were randomly assigned to receive placebo at the same dose and timing. Tlaeypeindpoint was

time to flare of arthritis. Flare was defined as worsening ¢80 more in at leasB of 6 core variables,

with at least 30bimprovement in no more thad variable. Flares of arthritis occurred in 33 of 62%)3
patients who were given lpcebo and 12 of 60 (29 abatacept patients during the doubldind
treatment (p=0.0003). Median time to flare of arthritis w&smonths for patients given placebo;
insufficient events had occurred in the abatacept group for median time to flare to bessed
(p=0.0002). The risk of flare in patients who continued abatacept was less than a third of that for
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controls during that doubldlind period (hazard ratigHR] 0.31, 95% CI, 0.180 0.95). During the
double-blind period, the frequency of adverse ewes did not differ in the2 treatment groups. Adverse
events were recorded in 37 abatacept recipientsd@and 34 (5% placebo recipients (p=0.47); orly
serious adverse events were reported, both in controls (p=0.5). The manufacturer of abatacem funde
the study. Of the 190 enrolled patients, 153 patients entered the {imm extension phase. By day 589

0 R1 months), the percentage of patients reaching various ACR criteria in the dairtleand long

term extension phases were the following: ACR Pedi 3%9(9QCR Pedi 50 (88, ACR Pedi 70 (73,

ACR Pedi 90 (5§, andACR Pedi 100 (39.2°° Similar response rates were observed by day 589 among
patients previously treated with placebo. Among patients who had not achieved an ACR Pedi 30
response at the end of the opdabel leadin phase and who proceeded directly into theng term
extension phase, 78, 64%46% 18% and5%achieved ACR Pedi 30, Pedi 50, Pedi 70, Pedi 90, and Pedi
100 responses, respectively, by day 589. Tuberculosis and malignancies were not reported during the
long term extension phase.

Approval of abadcept for use in patients 2 to < 6 years of age was based on an evaluation of the
pharmacokinetics in this populatioti®

adalimumab (Humira)

A randomized, doubkblind, placebecontrolled, multicenter, medicatiorwithdrawal study with a 16

week openlabelleadin phase, a 32veek doubleblind withdrawal phase, and an opéabel extension

phase enrolled patients agesto 17 years with active JB&’ Patientswho had previously received
treatment with NSAIDs underwent stratification according to methotrexase.uPatients received
adalimumab 24 mg/rhof body surface area (maximum dose 40 mg) subcutaneously every other week
for 16 weeks. Patients with an ACR Pedi 30 response at week 16 were randomized to adalimumab or
placebo every other week in a doubiéind manner for up to 32 weeks. More patients on methotrexate
(94% 80/85 patients) achieved ACR Pedi 30 response at week 16 compared to those not on
methotrexate (744 64/86 patients).Patientsnot receiving methotrexate, disease flares occurred in
43% of adalmumabtreated patients and 7% of placebotreated patients (p=0.03). Among patients
receiving methotrexate, flares occurred in ®@7adalimumabtreated patients and 6% of placebe

treated patients (p=0.02). At 48 weeks, the percentages of patients treatddmethotrexate who had

ACR Pedi 30, 50, 70, or 90 responses were significantly greater for those receiving adalimumab than for
those receiving placebo; the differences between patients not treated with methotrexate who received
adalimumab and those who ceived placebo were not significant. The most frequently reported
adverse events were infections and injection site reactions.

canakinumab (llaris}®®

Two phase 3, randomized, douHdind, placebecontrolled trials established the efficacy of
canakinumabdr the treatment of JIA. In Study 1, 84 patients (ages 2 to 20 years) were randomized to a
single SC dose of either canakinumab 4 mg/kg or placebo. The primary outcome was the percent of
patients achieving ACR30 at day 15, and measures were also takay 20 dACR30 occurred in 84% of
patients treated with canakinumab compared to 10% treated with placebo on day 15 (weighted
difference, 70%; 95% CI, 56 to 74). ACR50 occurred in in 67% of patients treated with canakinumab
compared to 5% treated with placel{aeighted difference, 65%; 95% CI, 50 to 80). ACR70 occurred in

in 60% of patients treated with canakinumab compared to 2% treated with placebo (weighted
difference, 64%; 95% CI, 49 to 79). On day 29, ACR30 occurred in 81% of patients treated with
canakiumab compared to 10% treated with placebo (weighted difference, 70%; 95% CI, 56 to 84).
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ACR50 occurred in in 79% of patients treated with canakinumab compared to 5% treated with placebo
(weighted difference, 76%; 95% CI, 63 to 88). ACR70 occurred in irofégétients treated with
canakinumab compared to 2% treated with placebo (weighted difference, 67%; 95% CI, 52 to 81).

In study 2, a treatment withdrawal study, 107 patients received 4 mg/kg canakinumab SC every 1 weeks
in part 1 (opedabel), and 100 pants continued into part 2, in which patients were randomized to
either continue canakinumab as previously dosed or to placebo every 4 weeks. During part 1, of the 92
patients who attempted to taper corticosteroids, 62% of patients were successful andig¢6éttinued
corticosteroids. KaplaiMeier estimates were used to compare the risk of flare with each treatment
during part 2. A 64% relative reduction in flare risk was found with canakinumab compared to placebo
(HR, 0.36; 95% CI, 0.17 to 0.75).

etanercept (Enbrel)

A longterm, openlabel extension study evaluated etanercept in 58 patients with JIA for up to
years®° A total of 42 of the 58 patients (99 entered the fourth year of continuous etanercept
treatment, and 26 patients (28 entered the eighthyear. Efficacy endpoints included the American
College of Rheumatology (ACR) Pediatric 30 (Pedi 30), 50, 70, 90, and 100 criteria for improvement. The
degree of disability in Health Assessment Questionnaire (HAQ) score was also evaluated. An ACR Pel
70 response or higher was achieved by %0f patients (=11) with 8 years of data and by 64 of

patients (28 of 46) according to the last observation carried forward data. The overall rate of adverse
events (0.12 per patiengear) did not increase with loAgerm exposure to etanercept.

tocilizumab (Actemra)

Tocilizumab was assessed irB-part study in childrer? to 17 years of age with active polyarticular
juvenile idiopathic arthritis (PJIA), who had an inadequate responsedithotrexate or inability to
tolerate methotrexate3¢9361 Patients had at least months of active disease, with at ledsfoints with
active arthritis and/or at leasB active joints having limitation of motion. JIA subtypes at disease onset
included Rheumatoid Factor Positive or NegatiWolyarticular JIA, or Extended Oligoarticular JIA.
Treatment with a stable dose afiethotrexatewas permitted but DMARDSs, other thamethotrexate or
other biologics (e.g., TNF antagonistsTocellcostimulation modulator) were not permitted?art 1 of

the study was a l&veek activelV tocilizumab treatment leadn period (=188), parR, a 24week
randomized doubléeblind placebecontrolled withdrawal period, and parB, a 64week openlabel
period. Patients weighing 30 kg or more received tocilizumalg&glV once ever¢ weeks. Patients
weighing less than 30 kg received either tocilizumab 8 mg/kg or 10 mg/kg IV in a randomized 1:1 ratio
every 4 weeks.At the end of part |, 9% of patients taking backgrounthethotrexate in addition to
tocilizumab and 8% of patients on tocilizumab monotherapy achieved A6R30esponse at week 16
and entered the blinded withdrawal period (p}). In part2, patients {(ntent-to-treat population [TT,
n=163) were randomized to tocilizumab (same dose as in Padr plaebo in a 1.1 ratio that was
stratified by concurrentnethotrexateuse and concurrent corticosteroid use. Each patient continued in
part Il until week 40 or until they showed WER30dlare criteria (relative to week 16) and the subject
gualified for escap. The primary endpoint was the proportion of patients with a ABR3flare at
week 40 relative to week 16. JIMCR30lare was defined as 3 or more of tiéecore outcome variables
worsening by at least 3@with no more thanl of the remaining variablesnproving by more than 3%
relative to week 16. Tocilizumabeated patients experienced fewer disease flares compared to
placebetreated patients (266[21/82] versus 49[39/81]; with an adjusted difference in proportions of
-21%;95% CI-35 t0-8%).
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The efficacy of SC tocilizumab for the treatmeoit PJIA in pediatric patients 2 to Years old was
demonstrated in a52-week, openlabel, multicenter, pharmacokinetic/pharmacodynamic and safety
study and is based on pharmacokinetic exposure and extrapaiatb the established efficacy of
intravenous tocilizumab in PJIA patieft3

The efficacy of tocilizumab was assessed in astygtemicJIA(SJIA)n a 12week randomized, double
blind, placebecontrolled, parallel group study in children ag2dnd older3®® One hundred and twelve
patients treated with or without methotrexate were randomized 2:1 to receive # tocilizumab
(n=75) or placebon(=37). Every2 weeks patients less than 30 kg received tocilizumab or placebo
infusions at 12 mg/kg and those al®80 kg received tocilizumab or placebo infusions at 8 mg/kg. The
primary endpoint was the proportion of patients ateek 12 with at least a 3@ improvement in
American College of Rheumatology Juvenile Idiopathic ArthritisAGR3D in 3 of 6 core outcone
variables compared to baseline and absence of fever during the prec&doays. After6 weeks
patients who achieved a JIACR70response could begin corticosteroid tapering. The ARR30
response rates with absence of fevervaeek 12 were 8%for tocilizumab and 2%for placebo, with a
weighted difference between the tocilizumab and placebo response rates stratified for weight, disease
duration, background oral corticosteroid dose, and background methotrexate useX{ds20 Cl45%

to 78%).

The effi@acy of SC tocilizumab for the treatmeott systemic JIA in pediatric patients 2 to yi§ars old
was demonstrated in &2-week, openlabel, multicenter, pharmacokinetic/pharmacodynamic and
safety studyand is based on pharmacokinetic exposure and extrapoiadf the established efficacy of
intravenous tocilizumab in systemic JIA patietits

Oral Ulcers Associated witBehcet'sDisease

apremilast (Otezla)

A multicenter, randomized, placebmntrolled trial established the efficacy and safety of apremilast fo

the treatment of oral ulcers associatedth Behcet'sdisease in adults (n=2073?36¢ Included patients

met the International Study Group (ISG) CriteriaBehcet'sdisease, had previously been treated with

X M Y2Y0A2f23A0 YSRAONYRRKF FEANI PANI & 84 DSKWREC @S
screening and randomization, and did not have current active major organ involvement. Concomitant
treatment for Behget'sdisease was not permitted. Patients were randomized 1:1 to apremilast 30 mg
twice daily or placebo for 12 weeks, and outcomes included the number of and pain associated with
oral ulcers at week 12. The change in pain score (as meabyradisual analog scale; range, 0 to 100,
with higher numbers indicating more pain) wds3.7 inthe placebo group aneé42.7 in the apremilast

group (treatment difference;24.1; 95% CE32.4 to-15.7). The proportion of patients achieving oral
ulcer complete response (free of oral ulcers) was 22.3% in the placebo group and 52.9% in the
apremilast goup (treatment difference, 30.6%; 95% CI, 18.1 to 43.1). The proportion of patients
achieving oral ulcer complete response (free of oral ulcers) at 6 weeks who remainedredcat 12

weeks was 4.9% in the placebo group and 29.8% in the apremilast greapment difference, 25.1%;

95% ClI, 15.5 to 34.6). The daily average number of oral ulcers during the treatment period was 2.6 in
the placebo group and 1.5 in the apremilast group (treatment differeficé&; 95% CH1.6 t0-0.7).
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Periodic Fever Syndroes

anakinra (Kinerety®’

The efficacy of anakinra was evaluated in a prospective -temmgy, openlabel and uncontrolled study
which incorporated a withdrawal period in a subset of 11 patients. This shalyded 43 Neonatal

Onset Multisystem Inflammatorisease (NOMID) patients 0.7 to 46 years of age treated for up to 60
months. Patients were given an initial anakinra dose & 2.4 mg/kg body weight. During the study,

the dose was adjusted by 0.5 to 1 mg/kg increments to a protspetified maximum 010 mg/kg

daily, titrated to control signs and symptoms of disease. The average maintenance dose was 3 to 4
mg/kg daily. In general, the dose was given once daily, but for some patients, the dose was split into
twice daily administrations for better cordf of disease activity. NOMID symptoms were assessed with

a diseasespecific Diary Symptom Sum Score (DSSS), which included the prominent disease symptoms
fever, rash, joint pain, vomiting, and headache. Mezhange in DSSS score wa$ (9846 Cl,-3.7 to

-3.3) at months 3to 6 and-3.5 (9%46Cl,-3.8 t0-3.1) at month 60. For the 11 patients who went through

a withdrawal phase, disease symptoms and serum markers of inflammation worsened after withdrawal
and promptly responded to reinstitution of anakindagrapy.

In a longterm, opentlabel and uncontrolled stugy4a3 NOMID patients 0.7 to 46 years of age were
treated for up to 60 months. Patients were given an initial dose of anakistal Ing/kg, which was
titrated by 0.5 to 1 mg/kg increments to controlges and symptoms of disease to a maximum of
10 mg/kg daily. The actual maximum dose studied was 7.6 mg/kg/day. The average maintenance dose
was 3 to 4 mg/kg daily. The dose was given once daily, in generalpbabme patients, the dose was

split into twice daily administrations for better control of disease activity. NOMID symptoms were
assessed with a diseaspecific Diary Symptom Sum Score (DSSS), which included the prominent
disease symptoms fever, rash, joint pain, vomiting, and headache. Impentsnoccurred in all
individual disease symptoms comprising the &% the estimated changes from baseline in DSSS
were -3.5 (95% C}3.7 t0-3.3) which was seen as earlyrasnth 3 and continued througmonth 60. In
addition, improvements in serum magks of inflammation€.g.,serum amyloid A [SAAjigh-sensitivity
Greactive protein hsCRER anderythrocyte sedimentation rateSIR were also evident. For 11 patients
who went through a withdrawal phase, disease symptoms and serum markers of inflaanmat
worsened after withdrawal and promptly responded to reinstitution of anakinra therapy. Upon
withdrawal of treatment, the median time until disease flare criteria were met Wdays.

canakinumab (llaris§¢8

The efficacy and safety of canakinumab for theatment of CAPS was demonstrated in-padt trial in
patients in 31 patient® to 74 years of age with the MuckWells Syndrome (MWS) phenotype of
CAPS® Throughout the trial, patients weighing more than 40 kg received canakinumab 150 mg and
patientsweighing 15kgto 40 kg received 2 mg/kg. Pdrtwvas an8-week openlabel, singledose period

where all patients received canakinumab. Patients who achieved a complete clinical response and did
not relapse by weel8 were randomized into par, a 24week rmandomized, doubldlind, placebe
controlled withdrawal period. Patients who completed p&r experienced a disease flare entered

part 3, a 16week openlabel active treatment phase. A complete response was defined as ratings of
minimal or better for pht A OA I yQa | daSaayYSyid 2F RA&ASFaAS I OlAc¢
(SKD) and had serum levels eR€active Protein (CRP) and Serum Amyloid A (SAA) less than 10 mg/L. A
disease flare was defined as a CRP and/or SAA values greater than 30 mgjthexna score of mild or
worse for PHY or a score ofnimal or worse for PHY and SHiDPartl, a complete clinical response
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was observed in ®b of patients1 week following initiation of treatment and in 94 of patients by

week8. InPart Two, 16 patents were randomized to the placebo group and 15 were randomized to the
canakinumab group. A total of 13 patients ¢9lof the patients randomized to placebo flared as
compared to none of the patients ndomized to canakinumab (95% ClI, 58%86%) At theend ofPart

2, all 15 patients treated with canakinumab had absent or minimal disease activity and skin disease. CRP
and SAA values subsequently normalized in the placebo group after reintroduction of canakinumab in
Part 3.

The efficacy and safety afanaknumab for the treatment of TRAPS, HIDS/MKDdaFMF were
demonstrated in a 4art study consisting of3 separate, disease cohorts (TRAR&A6], HIDS/MKD
[n=72], and FMF[n=63]) including 185 patientsages 28 days and oldéf®3’! Following a 12veek
screenng period (Part 1), ptients (ages2 to 76 yearswererandomized at flare onset into a Meek
doubleblind, placebecontrolled treatment period (Part 2) where they received either 150 mg
canakinumalk(or 2 mg/kgif <40 kg) subcutaneouslyr placebo everyt weeksParts 3 and 4consisted

of an openlabel randomized withdrawal opelabel treatment phase In those treated with
canakinumab, if the dire did not resolve or the patient had persistent diseastvity from day 8 to 14
and/or during day 15 to 28he patient was given an additional dos&t or following day 29, those
assigned canakinumab without optimal response werditrpted to 300 mg canakinumab (or 4 mg/kg

if <40 kg) per dose. Patients in the FMF cohort were allowed to continue their sladdeof colchicine.

The primary endpoint at the end of Part 2 was the proportion of complete responders within each
O2K2NIis RSTAYSR a4 NBaztdaiaAzy 2F GKSANI AYRSE RA
Assessment [PGA]) and those didt experience a new flare during the remainder of the treatment
period. The key signs and symptoms assessed inR&Afor each condition were the following:
abdominal pain, skin rash, musculoskeletal paing eye manifestationdor TRAPsabdominal pan;
lymphadenopathyand aphthous ulcerdor HIDS/MKDand abdominal pain, skin rash, chest paamd
arthralgia/arthritisfor FMFE

In the TRAPS cohoBi(% ofpatients randomized t@anakinumalreceived uptitration.3’2373 Complete
response (resolution by da¥s and maintained through week 16) was found in 45.5% of patients
treated with canakinumab compared to 8.3% treated with place®® (9.17; 95% CI, 1.51 to 94.61;
p=0.005) Flare resolution at day 15 occurred in 63.6% of patients treated with canakinaomapared

G2 Hnoy: GNBFGISR gAGK LXIFOSo2¢ tD! fSaa GKIFy
canakinumab versus placebo (OR, 4.06 [95% CI, 1.12 to 14.72] and OR, 3.88 [95% CI, 1.05 to 14.2¢
respectively). Netatisticallysignificant differen8 ¢l & aSSy Ay {!! X wmn Y3k]
27.91).

In the HIDS/MKD cohort, 51.4% of patients randomized to canakinumab receivtlatipn.37437>
Complete response was found in 35.1% of patients treated with canakinumab compared to 5.7%
treated with placebo (OR, 8.94; 95% CI, 1.72 to 86.41; p=0.60&F resolution at day 15 occurred in
64.9% of patients treated with canakinumab compared to 37.1% treated with placebo. PGA less than 2
FYR /wt X mn Y3Ik[ 200d2NNBER &fsusNdhceboNBR) 322 {0896 @&, 1.88\ { |
to 9.16] and OR, 6.05 [95% CI, 2.14 to 17.12], respectivelytatisticallysignificant difference was
aSSy Ay {!'! X mn Y3IkK[ O6hwI HDPPnT Pppr /LI nodyu

In the FMF cohort, 32.3% of patients randomized to &manab received upitration, and 87.3% were

taking concomitant colchicin&€537” Complete response was found in 61.3% of patients treated with
canakinumab compared to 6.3% treated with placebo (OR, 23.75; 95% ClI, 4.38 to 227.53; p<0.001).
Flare resolution aday 15 occurred in 80.7% of patients treated with canakinumab compared to 31.3%
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GNBFGSR 6AGK LIXIFOSo62d tD! fSaa GKIY HXZ [ wt X W
with canakinumab versus placebo (OR, 10.07 [95% CI, 2.78 to 36.49]; OR923%051l, 5.41 to 93.62];
and OR, 3.73 [95% CI, 1.11 to 12.52], respectively).

rilonacept (Arcalystj’®

The safety and efficacy of rilonacepor the treatment of CAPS was demonstrated in a randomized,
doubleblind, placebecontrolled study with2 parts (Aand B) conducted sequentially in the same
patients with FCA8amilial Cold Autoinflammatory Syndrojrend MWSphenotypes of CAP®artA

was a eweek, randomized, doublblind, parallelgroup period comparingilonacept at a dose of

160 mg weekly afterrainitial loading dose of 320 mg to placeliart B followed immediately & Part

A and consisted of a-®&eek, patientblind period during which all subjects receiveldnacept 160 mg
weekly, followed by a ®veek, doubleblind, randomized withdrawal pexd in which patients were
randomly assigned to either remain oilonacept160 mgweekly or to receive placebdJsing a daily
diary questionnaire, patients rated the followigsigns and symptoms of CAPS: joint pain, rash, feeling
of fever/chills, eye rdness/pain, and fatigue, each on a scale of 0 (none, no severity) to 10 (very
severe). The study evaluated the mean symptom score using the change from baseline to the end of
treatment. The patients in the rilonacept group had a larger reduction than theegbo 2.4 versus

-0.5, 95% CI;2.4 to -1.3) in the mean symptom score in Part A. In Part B, mean symptom scores
increased more in patients withdrawn to placebo compared to patients who remained on rilonacept
(0.9 versus 0,195% CI;1.3 to-0.4).

Six pediatric patients with CAPS between the ages of 12 and 16 were treated with rilonacept at a
weekly, subcutaneous dose of 2.2 mg/kg (up to a maximum of 160 mg) for 24 weeks during the open
label extension phase. These patients showed improvement fromlibase their symptom scores and

in objective markers of inflammation (e,gSAAand CRP. The adverse events included injection site
reactions and upper respiratory symptoms as were commonly seen in the adult subjects.

Plaque Psoriasis

For this indicationthe Psoriasis Area and Severity Inde&$l) is the measure of efficacy. The PASI score

is a composite score that takes into consideration both the fraction oftbibdy surface areaBSA
affected and the nature and severity of psoriatic changes wittie affected regions (erythema,
infiltration/plague thickness, and desquamation). The PASI 75, which reflects¥%aoiSgreater
AYLINRGSYSy(l Ay &aeévylLlizvyaz Aa 2FiSy O2yaAiARSNBR
When the PASI is not specifiedmay be useful to consider that a median reduction in PASI score of
68%correlates to approximately 4@of patients achieving the PASI 75.

adalimumab (Humira)

A multicenter, randomized, doublelind, placebecontrolled trial of 147 patients with moderatto

severe plague psoriasis were treated with adalimumab 40 mg every other week, 40 mg every week, or
placebo for 12 weeks and then could continue in av&k extension triat’® Patients taking placebo

were switched to adatumab for the extension trialAfter 12 weeks of adalimumab treatment, Bf
patients taking adalimumab every other week,980f patients taking weekly adalimumab, ad&oof
patients receiving placebo achieved%tmprovement in PASI score (p<0.00These responses were
sustained for tre full 60 weeksThe study was insufficiently powered to detect rare adverse effects
associated with adalimumab treatment.
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A 52week, multicenter, randomized, placelmontrolled study investigated the efficacy and safety of
adalimumab 40 mg for the treatnmé of moderate to severe psoriasi® A total of 1,212 patients were
randomized to adalimumab 40 mg or placebo every otiveek for the first 15 week®atients were
evaluated at week 16; Phof the adalimumakreated and7%of placebetreated patients showd at
least a 786 improvement in PASI scar®uring weeks 33 to 52, the percentage of patients re
randomized to placebo who lost adequate response (defined &% improvement in the PASI
response relative to baseline and at least-goint increase in P&l score from week 33) was %8
compared with5%of patients treatedcontinuously with adalimumab.

The CHAMPION study was avi®ek study to compare adalimumab and methotrexate in 271 patients
with psoriasis’®! Patients with moderate to severe plaque psorsawere randomized to adalimumab
(80 mgScCat weekO, then 40 mg every other week=108), methotrexate (7.5 mg orally, increased as
needed and as tolerated to 25 mg weekiy110) or placebon=53) for 16 weeks. The primary efficacy
endpoint was the propdion of patients achieving at least a %Bmprovement in the PASI 75 after 16
weeks. After 16 weeks, the percent of patients achieving PASI 75 w&¥ @b &dalimumaktreated
patients, 35.86for methotrexate (p<0.001 versus adalimumab), and ¥&®& placbo (p<0.001 versus
adalimumab). Statistically significantly more adalimurt@ated patients (16.%9 than methotrexate
treated patients (7.%9 or placebotreated patients (1.99 achieved complete clearance of disease.
Adverse events were similar in alktigroups.

A phase 3, randomized, doubdind, placebecontrolled study assessed the efficacy of adalimumab for

the treatment of psoriasis affecting fingernails (n=237)Adult with both chronic, moderate to severe

LJ I Ij dzS LJa endvihd) ankl Jpsoriiskin at least 1 fingernail were randomized 1:1 tord@
FRFEfAYdzYF 6 SOSNE 2GKSNJ 6SS1T 2N LX I OS02d ¢KS LIND
75% improvement in totalingernail modified Nail Psoriasis Severity IndeAPSI75), which occude

in 3.4% of those assigned placebo and 46.6% assigned adalimumab (p<0.001). Benefits were also see
in several secondary endpoints, including nail pain, Nail Psoriasis Physical Functioning Severity, Brighan
Scalp Nail Inverse PalaRdantar Psoriasis IndeandPGAfingernail psoriasis

apremilast (Otezla)

Two multicenter, randomized, doubldind, placebecontrolled trials (Studies PS€@Rand PSOR, also

referred to as ESTEEM 1 and ESTEEMrBlled a total of 1,257 subjects 18 years of age and oldér wi
moderate to severe plague psoriasf§3®* Subjects were allowed to use lepotency topical
corticosteroids on the face, axilla, and groin. Subjects with scalp psoriasis were allowed to use coal tar
shampoo and/or salicylic acid scalp preparations on segions. Study PSARenrolled 844 subjects

and Study PSGRenrolled 413 subjects. In both studies, subjects were randomized 2:1 to apremilast 30
mg twice dailyor placebo for 16 weeks. Both studies assessed the proportion of subjects who achieved
PASI75 atweek 16 and the proportion of subjects who achievedtatic Physician Global Assessment
(sPGAscore of clear (0) or almost clear (1vatek 16. Across both studies, subjects ranged in age from

18 to 83 years, with an overall median age of 46 yeHne. mean baseline BSA involvement was 25.19%
(median 21%), the mean baseline PASI score was 19.07 (median 16.8), and the proportion of subjects
with sPGA score of 3 (moderate) and 4 (severe) at baseline were 70% and 29.8%, respectively. In both
studies (BORL and PSOR), the PASI’5 and sPGA were statistically significantly higher in the
apremilast group when compared to placebo (PSORASI75 33.1% versus 5.3% and sPGA 21.7%
versus 3.9%, PSERPAST5 28.80versus 5.8% and sPGA Zb.4ersus 4.4% vdues < 0.05)In ana

priori subgroup analysis of ESTEEM 1 and ESTEEM 2, improvement in nail and moderate to very sever
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scalp psoriasis at week 16 was also significantly superior to placebo; however, the groups were not
stratified by theseconditions38 Cantinued safety, but a high dropout rate, was seen at 156 wégks.

A randomized, doubkelind, placebecontrolled trial assessed the efficacy and safety of apremilast for

the treatment of moderate to severe plaque psoriasis of the s¢a#803)%*’ Included péients have a
a0FftL) tD!' o{OtD!' 0 &a02NB x o aoOlFftL)] adz2N¥FI OS I N
AYlFRSIljdzr &S NBalLkRyasS G2 x M (G2LAOIFT GNBFGYSydsz |
were randomized 2:1 to apremilast 30 mg tevidaily or placebo for 16 weeks. The mean age was 46.9
years Most had moderate scalp psoriasis and were biokggic OS> ' yR | YI 22NAR G &
agent. At 16 weeks, 43.3% of apremilastated patiens achieved a ScPGA response, defined as a
a02NB 2F 5 -povi reductioi fiokh baseling, cempared to 13.7% of those treated with
placebo (difference, 29.6%; 95% CI, 19.5 to 39.7). In addd4®d®o of apremilastreated patient
achieved avhole Body Itch numeric rating scale (NRE)N& NB R dxtripared 1622% af those

treated with placebo (difference23%; 95% CI, 11.5 to 3%.@nd 47.1% of apremilasteated patiens

I OKAS@PSR I {OFfLI] LGOK bw{ &a02NB NBRdzOGAZ2Y x n
(difference, 3.2%; 95% ClI, 13.9 to 38.5).

brodalumab (Silig§8838930

Three multicenter, randomized, doubl#ind, controlled trials (AMAGINE -2, and-3) enrolled adult

LI ASyG&a oyrnXoto0 6A0GK Y2RSNIGS G2 aS@SNBo LI ||
have a minimum affected BSA of 10%, a PASI score tdatwa MH X | &t Dbe elgibeftdtS 2 ¥
systemictherapy orphototherapy. Patients were randomized to eith8Cplacebo or brodalumab 210

mg at weeks 0, 1, and 2 and every 2 weeks theredfte 12 weeks. The AMAGINEand-3 trials were

active comparator trials that also included an ustekinumab group dosed as either 45 mg or 90 mg
(weight based) at weeks 0, 4, and 16 followed by the same dose every 12 weeks. The trials had 2 co
primary endmints assessed from baseline to week 12: PASI 75 and the proportion of patients with a
at D! 2T n  2phiht mprdveMmBnt fiom baselineOther evaluated outcomes were the
proportion of patients achievingresPGA of 0 (clear) and the proportion of jgats achieving a Psoriasis
Symptom Inventory (PSI) score of 0 or 1 (not at all or mild, respectivelyyeek 12, 83%, 86%, and

85% of thosetreated with brodalumabin the AMAGINHE, -2, and -3 trials achieved PASI 75,
respectively, compared to 3%, 8%\da6% in the placebo groups of these trials, respectively (p<0.001

for all comparisons)PASI 75 was achieved by 70% and 69% of ustekintneaied patients in
AMAGINE2 and-3, respectively. Similarly, 76%, 79%, and 80% of tlres¢ed with brodalumalin the
AMAGINEL, -2, and-3 trials achieved SPGA 0/1, respectively, compared to 1%, 4%, and 4% in the
placebo groups of these trials, respectively (p<0.001 for all comparisons). As a reference comparator,
sPGA was achieved by 61% and 57% of ustekindreated patients in AMAGINE and -3,
respectively. Significant differences in all treatment groups (brodalumab or ustekinumab) were also
seen in PASI 100 and sPGA of 0 in all eligible trials when compared to placebo.

All 3 trials also had a mandomization jpase at week 12 where patients originally prescribed
brodalumab during the first 12 weeks were-n@domized to brodalumab 210 mg every 2 weeks or an
alternative 140 mg dosing regimen. In AMAGINPpatients were also eligible for ¥andomization to
placébo. Patients originally taking placebo received brodalumab 210 mg every 2 weeks and patients
originally taking ustekinumab (AMAGHYEand-3 only) continued to take ustekinumab every 12 weeks
until week 52 when they were switched to brodalumab 210 mg eemeeks. At week 52, the percent

of patients who maintaine@ sPGA of 0 or 1 and PASI 100 score was 83.1% and 67.5%, respectively, for
those treated with brodalumab 210 mg every 2 weeks in the AMAGINII. The percent of patients
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who maintaineda sPGAof 0 or 1 and PASI 100 score was 63% and 56%, respectively, for those treated
with constant brodalumab 210 mg in the AMAGIRIHrial. Finally, the percent of patients who
maintaineda sPGA of 0 or 1 and PASI 100 score was 61% and 53%, respectivetysddreahted with
constant brodalumab 210 mg in the AMAGI8IEial. Notably, 30% and 29% of those with constant
ustekinumab treatment achieved PASI 100 at week 52 in the AMAGIAIKEI AMAGINRB trials,
respectively. The authors concluded brodalumab therpmyvided significant improvements in patients

with moderate to severe psoriasis.

certolizumab pegol (Cimzia)

Two phase 3, multicenter, randomized, doubléend, placebecontrolled studies assessed the efficacy
and safety of certolizumab pegol @dlult patients with moderate to severe chronic plaque psoriagm

were eligible for systemic therapy or phototheragZIMPASL: n=234; CIMPASI: n=227.391392
LyOf dzRSR LI G6ASyia 6SNB NBIdZANBR (2 KI @S | tD!
and wee randomized 2:2:1 to certolizumab 46y, certolizumab 20éng, or placebo every ®eeks. At

week 16, certolizumatltreated patients achieving a PASI 50 continued treatment through week 48. The
coprimary endpoints were those with a response at week 16neasured by a PASI 75 and a PGA of 0

2 NJ m ¢ Mparkimprovergenit Response based on PASI 75 occurrédin, 66.5%, and75.8% of

the placebo, certolizumab 200 mg, and certolizumab 400 mg groups, respectively, in CIVE®SH

11.6%, 814%, and 8%, respectively, in CIMPAB(p<0.0001 for active treatments versus placebo)
Response based on PGA occurred.®0,47%, and 57% of the placebo, certolizumab 200 mg, and
certolizumab 400 mg groups, respectivaly, CIMPASL and in 26,66.8%, and71.6%, respectively, in
CIMPAS? (p<0.0001 for active treatments versus placelfASI 90 was achieved iM%, 35.8%, and

43.6% of the placebo, certolizumab 200 mg, and certolizumab 400 mg groups, respectively, in CIMPASI
1 and in4.5%, 2.6%, and 5.4%, espectively, in CIMPAZI(p<0.0001 for active treatments versus
placebo). At week 48, PASI 75 was achieve8ifbifand 67.26 of those treated with certolizumab 400

mg and 200 mg, respectively, in CIMRASNd81.36 and78.M%6, respectively, in CIMPASIAt week

48, PGA 0/lwas achievedy 69.5% and 52% of those treated with certolizumab 400 mg and 200 mg,
respectively, in CIMPAS$I and 66.86 and72.6%, respectively, in CIMPASIA posthoc subgroup
Fylrfearaszr aGNIGAFASR o0& X don 13 2N H dpn 13X RS
lower disease severity may have an acceptable response at a lower dosage of 200 mg every other week.

certolizumab pegol (Cimzia) versus placebadeetanercept (Enbrel)

Another phase 3, multicenter, randomized, douddnd study compared the efficacy of certolizumab
pegol to placebo and etanercept adults with moderate to severe chronic plaque psoriasis who were
eligible for systemic therapy orhptotherapy (CIMPACT; n=559}3%*Included patients had the same
requirements as in the CIMPASI trials but were randomized 3:3:1:3 to 16 weeks of certolizumab pegol
200 mg every other week (following 400 mg at weeks 0, 2, and 4), certolizumab pegol 40&nmyng e
other week, placebo, or etanercept 50 mg twice weekly (through 12 weeks). The primary endpoint was
the proportion of patients achieving PASI 75 at week 12. At weelb3.3%, 5%, 61.3% and 66.7%
achieved PASI 75 in the etanercept, placebo, certolizu@@0 mg, and certolizumab 400 mg groups,
respectively (p<0.0001 for both certolizumab groups versus placebo; not significant [NS] versus
etanercept); 1.9%, 39.8%, and 50.3% achieved PGA 0/1 in the placebo, certolizumab 200 mg, and
certolizumab 400 mg graqs, respectively (p<0.001 for both versus placebo); and 0.2%, 31.2%, and 34%
achieved PASI 90, respectively (p<0.0001 for both versus placebo). Those who achieved PASI 7!
response at week 16 were then-randomized to either continue treatment with certelimab orto
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placebo ¢liscontinue active therapyAt 48 weeks, 98% of those who continued certolizumab 400 mg
achieved PASI 75 compared to 36% who werearnelomized to placebo and 79.5% of those who
continued certolizumab 200 mg were PASI 75 responderpaced to 45.5% of placebo.

etanercept (Enbrel)

A doubleblind study enrolled 583 adult patients with active, clinically stable plaque psoriasis involving
at least 1@00f BSAwith a minimum PASI of 10 at screening and who had received or were a candidate
to receive systemic psoriasis therapy or phototherdyDuring the first 12 weeks of the study,
patients were randomly assigned to receive etanercept 25 or 50 mg or placebo twice weekly as
subcutaneous injections. During the second 12 weeks, all patiettsived etanercept 25 mg twice
weekly. The primary endpoint, a PASI 75 response at week 12, was achievel biypHients in the
etanercept 50 mg group, 34in the 25 mg group, an8%in the placebo group (p<0.0001 for each
etanercept group compared witplacebo). At week 24 (after 12 weeks of opabel etanercept 25 mg
twice weekly), a PASI 75 was achieved b B#i patients whose dose was reduced from 50 mg to 25
mg twice weekly, by 4 of patients in the continuous 25 mg twice weekly group, and b RBthe

group that received placebo followed by etanercept 25 mg twice weekly. Etanercept was well tolerated
throughout thestudy.

A 48week, randomized, doublblind, placebecontrolled trial evaluated the efficacy of etanercept

211 pediatric patient§ages 4 to 17 years) with moderate to severe plaque psorésist D! a 02 NB
¥ MUE: . {! FTFFSOGSRY YR t!{L % MHU 6K2 gSNB O
inadequately controlled on topical therag§f3°’ Patients were randomized to placebo or etanercept

0.8 mg/kg (maximum, 50 mg/dose) onceekdy for 12 weeks. Then all patients were given etanercept

0.8 mg/kg (maximum, 50 mg/dose) once weekly for ax@&k openlabel phase, followed by a d#eek
withdrawalretreatment period. Following 12 weeks of treatment, response was defined as a PASI scor
reduction of at least 75% from baseline and was achieved in 11% of patients treated with placebo
compared to 57% of patients with etanercept. PASI 90 (90% reduction in PASI score) was achieved in 7%
of placebo patients compared to 27% of etanercept patie Thirteen percent of placebo patients had

at D! aoltSa O2yaARSNBR aOfSIFNE 2N alfyzaid Of S|
Maintenanceof response was evaluated during the final 12 weeks, and maintenance was higher at
week 48 with etaercept compared to placebo (65% versus 49% for PAIBI etanercept and placebo

groups, respectively).
guselkumab (Tremfya)

The VOYAGE trial, a phase 3, doublelind, placebe and activecomparator trial, was conducted to
assess the efficacy and saf@tyf 3 dza St { dzYl 6 O2 YL} NBR G2 | didrthé YdzYl
treatment of moderate tosevere plaque psoriast€ Patients were randomized to guselkumab 100 mg
(weeks 0 and 4, then every 8 weeks; n=329); placebo then guselkumab (placebo aDwégkad 12,

then guselkumab weeks 16 and 20 and every 8 weeks thereafter; n=174); or adalimumab (80 mg week
0, 40 mg week 1, then 40 mg every 2 weeks through week 47; n=334). The Investigator Global
Assessments (IGA), PASI, Dermatology Life Quality (Ddel), Psoriasis Symptoms and Signs Diary
(PSSD), and safety were evaluated through wé&&kThe results demonstrated that guselkumab was
ddzLISNRA2NJ oLF¥ ndnnm0 G2 LIFOSo62 |G 6SS1T mMcd 2KSYyY
improvement in PASI score from baselirg)selkumab was superior (p<0.001) to adalimumab at week

16 (85.1%ersus 65.9% and 73.3% versus 49.7%, respectively), week 24 (84.2% versus 61.7% and 80.2
versus 53%, respectively), and week 48 (80.5% versus 55.4% and 7&396Ve3%, respectively). PASI
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100 responses were significantly better in guselkumab tregiatients compared to adalimumab at
weeks 24 and 48 (p<0.001). At week 48, the health related quality of life (HRQOL) measures (mean
change,-11.8 versus9.2, respectively) andPSSDsymptom scores (symptom score of 0 was 44.9
versus 23.% respectively) wre significantly greater for guselkumab versus adalimumab (p<0.001).
Adverse event rates were comparable between treatments and patient reported improvements were
significant.An openlabel extension study has demonstrated maintained clinical responseidiimr week

100 with guselkumaB®

The VOYAGE 2 trial was a phase 3, multicenter, randomized, ddirde placebo and adalimumab
comparatorcontrolled study to assess efficacy and safety of guselkumab in adults with moderate to
severe psoriasi€’ The studyincluded interrupted treatment and changing adalimumab nonresponders

to guselkumab. Patients were randomized to guselkumab 100 mg (weeks 0 and 4, then every 8 weeks;
n=496); placebo then to guselkumab (weeks 0, 4, and 12 then guselkumab weeks 16 ariZig); or=
adalimumab (80 mg week 0, then 40 mg week 1, and every 2 weeks through week 23; n=248). At week
28, guselkumab PASI 90 responders werearelomized to guselkumab or placebo with guselkumab
after loss of response. Placebo then to guselkumab redpmn and adalimumab responders were
provided placebo, then guselkumab after they had loss of response; nonresponders received
guselkumab. At week 1@ greater proportion of patients achieved an IGA 0/1, PASI 90, and PASI 75
response when treated with gub@imab compared to adalimumab. At week,2de higher response

rates were maintained with the guselkumab versus adalimumab group for IGA 0 (51.8% versus 31.5%),
IGA 0/1 (83.5% versus 64.9%), PASI 90 (75.2% versus 54.8%), and PASI 100 (44.2% verBusii2$.6%).
the randomized withdrawal and retreatment perip@ASI 90 patients who remained on guselkumab
were better maintained compared to s&andomized placebo patients at week 28 (median time to lose
PASI 90 was 15.2 weeks). At week 48 IGA, PASI, DLE5aDBdsymptom and sign scores from baseline
were significantly greater in the maintenance guselkumab group versus the withdrawal placebo group
(p<0.001). Patients who were adalimumab nonresponders started guselkumab at week 28. These
LI G ASyGaQ AS!Z0Q resgomse FateRincteased after switching to guselkumab at 48 weeks,
reaching 66.1% and 28.6%, respectively.

The NAVIGATE trial evaluated the efficacy and safety of guselkumab in patients with moderate to
severe plaque psoriasis whbad an inadeqate response to ustekinumaty! The study was a
randomized, doublélind study with 871 participants receiving ustekinumab (45 mg or 90 mg;-open
label) at weeks 0 and 4. At week 16, patients with an inadequate response to ustekinumab were
randomized (doublélind) to guselkumab 100 mg or to continue using ustekinumab (67% of patients
with IGA 0/1 at week 16 continued opdaibel ustekinumab). At week 28 and week 52, a greater
LINELR2NIGAZ2Y 2F 3IFdzaSt 1dzylro LI GASyGa | OKAS@SHe L D!
randomized ustekinumab patients (week 28: 31.1% versus 14.3%, respectively [p=0.001]; week 52:
36.3% versus 17.3% respectively [p<0.001]). At week 52, compared to the randomized ustekinumab
patients, a greater proportion of guselkumab treated pateachieved a PASI 90 (51.1% versus 24.1%,
respectively; p<0.001), PASI 100 (20% versus 7.5%, respectively; p=0.003), and DLQI 0/1 (38.8% vers
19%, respectively; p=0.002).

The ORION study assessed the efficacy of theRdess delivery system of gulseinab in a phase 3,
multicenter, doubleblind, placebecontrolled study in78 randomized adults with moderat®-severe
psoriasisi®%4% patients were randomized 4:1 to guselkumab 100 mg at weeks 0 and 4 and every 8
weeks ttereafter with crossover at week 1@ the placebo groupA higher portion of the active
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treatment group achieved an IGA of 0/1 (80.6% versus 0, respectively; p<0.001) or a PASI 90 (75.8%
versus 0, respectively; p<0.001) at week 16 compared to the placebo group.

guselkumab (Tremfya) versusecukinumab (Cosentyx)

ECLIPSE, a phase 3, multinational, debbiel, randomized, noninferiority trial, compared the efficacy

of guselkumab and secukinumab for the treatment of adults with moderate to severe plaque psoriasis
who were candidates for photherapy or systemic therapy (n=1,048}.Patients were randomized 1:1

to either guselkumab 100 mg at weeks O and 4 then every 8 weeks thereafter or secukinumab 300 mg
at weeks 0, 1, 2, 3, and 4, and then every 4 weeks thereafter. The primary endpoirtiteya®portion

of patients who achieved PASI 90 at week 48, which was found to be higher in those treated with
guselkumab (84%) compared to those treated with secukinum@d%fj, thus meeting both
noninferiority (within the margin of 10%) and superiority uagments (p<0.0001)Noninferiority

within the margin of 10% was also established in those achieving PASI 75 at both weeks 12 and 48 (85%
guselkumab versus 80% secukinumab); however, guselkumab did not meetosiiypeequirements
(p=0.0616) in this secolary outcome parameter.

ixekizumab (Talty

Three multicenter, randomized, doubldind, placebecontrolled trials UNCOVER, -2, and -3)
assessed the efficacy if ixekizumab in adult patients with plaque psoviésiswere candidates for
phototherapy or gstemic therapy(n=3,866)405406407 Patients were required to have minimum BSA
involvement of 10%sPGAa O2NBE 2F x o Ay GKS 2@SNXff I aas.
erythema, and scaling) of psoriasis a severity scale of 0to 5, ahd! { L & Ola &llfrialsg subjacts

were randomized to either placebo or ixekizumab (80 megre weeks for 2 weeksfollowing a 160

mg starting dose. In additiorf studies included an active comparator artdNCOVER and-3), in

which subjects were also randomized to etanercept 50 mg twice weekly for 12 wekkkbe trials
evaluated the changes from baseliteeweek 12 in the 2@primary endpoints: 1) PASI ;7&nd 2) sSPGA

2F ané 0Ot SINDL 2N amé O YAY RYAGA 0 Br 1 @arfd it |dadBp@isd NI A 2
improvement. Other evaluated outcomes included the proportion of subjects aisPGA smre of 0

(clear), a reduction of at least 90% in PASI (PASI 90), a reduction of 100% in PASI (PASI 100), and
improvement of itch severity as measured by a reduction of at least 4 points on -g@oidtlitch
Numeric Rating Scal®ledian baseline PASI seoranged from approximately 17 to 18. Baseline sPGA
score was severe or very severe in 51% of subjectdNGOVER, 50% inUNCOVER, and 48% in
UNCOVER. Of all subjects, 44% had received prior phototherapy, 49% had received prior conventional
systemictherapy, and 26% had received prior biologic therapy for the treatment of psariasis

AtwS Sl mMHZ (GKS LISNOSydl3sS 2F LI GASyda G Keveiy2SE LIS
weekixekizumab group versus the placebo group W& versus 2% (UNCOVER), 83% versus 2%
(UNCOVER), and 81% versus 7%KNCOVER).#08409410 At week 12, the percentage of patients that
experienced at least a 75% reduction in their PASI composite score ievérg 2 weekixekizumab

group versus the placebo group was Bdversus3.9% UNCOVER), 90% versus 2% NCOVER), and

87% versus 7%NCOVER). The differences between the ixekizumab group and the placebo group all
fell within the 95% confidence interval with a p<0.0001 for the respective endpdintaeek 12, the
LISNDSyGF3asS 2F LI GASyGa GKI G S EthiSMiy3 ywdeldxekizimab &t D
group versus the etanercept group was 83% versus 38 OVER), and 81% versus 42W@NCOVER

3). Atweek 12, the percentage of patients that experiencedlesist a 75% reduction in their PASI
composite score in thevery 2 weekixekizumab group versus the etanercept group was 90% versus
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42% UNCOVER), 87% versus 53%JNCOVER). These differences between the ixekizumab group
and the etanercept group all flewithin the 95% confidence interval with a p<0.0001 for the respective
endpoints. Ixekizumab has been reported as wiellerated and had continued efficacy reported though
60 weeks in UNCOVHRand UNCOVERand through 108 weeks in UNCOVERL412

Patierts originally randomized to ixekizumab WNCOVER and UNCOVER who were responders at

week 12 (sPGA of 0 or 1) werersndomized to an additional 48 weeks of either a maintenance dose of
ixekizumab 80 mg every 4 weeks or placebo to evaluate the mainten and durability of
response*13414 Furthermore, ixekizumabneNS a L)2 Y RSNE 6at D! B MO0 | yR ad
3) during the maintenance period were placed on ixekizumab 80 mg every 4 weeks. For patients who
were responders aiveek12, the percent who maintained a response (an sSRGA & n § at tRd\ahdd m €

of week 60 was higher for the ixekizumab group compared to the placebo group (75% versus 7%,
NBaLISOGAGSteuod ¢KS YSRALFY GAYS G2 NBbdekl1RI&hS godb &t D!
re-randomized to treatment withdrawlaand received placebo. Of the patientsrendomized to receive

LI I 0S62% cc» NBIFAYSR | NBalLkRyasS 2F |4 tSrad a
ixekizumab every 4 week#n openlabel assessmenbof UNCOVER at 3 years did not identf
additional safety concerrsnd demonstrated sustained clinical efficey.

A randomized, doublélind, placebecontrolled trial assessed the effectiveness and safety of
ixekizumab for the treatment of plaque psoriasis in adults who genital involveme@RAQ;
n=149Y46L y Of dzZRSR LI GASy(ia KIFIR YAYAYLFE . {! Ay@2ft @Sy
d02NB 2F %X o0oX YR FIFIAESR (2 NBaLRYyR (G2 2N §6SNE
genital psoriasis. In addition, they werequered to be candidates for phototherapy and/or systemic
therapy. Patients were randomized to ixekizumab 160 mg followed by 80 mg every 2 weeks for 12
weeks or placebpand the primary endpoint evaluated with the proportion of patients at week 12 who
achieved a 0 or 1 the on sPGA of genitalia. At 12 weeks, 73% of ixekizumab patients achieved this
endpoint, compared to 8% of those assigned placebo. In addition, 73% of ixekizumab patients achieved
a sPGA score of 0 or 1, compared to 8% of those assignedplaiso, a higher proportion of patients

with a baseline Genital Psoriasis Symptoms Scale (GR8S} O 2 NB achievedi: X n LJ2 A
improvementin the ixekizumab group compare to placebo (55% versus 6%, respectively). Likewise, a
higher proportion ofthose with a baseline Genital Psoriasis Sexual o Questionnaire (GenPs
{Cv0 AGSY H a02NB x H 2NIwm Ay GKS AESUAT dzYl o 3N
In an openlabel extension in which all originally randomized patients wergil@é for ixekizumab,
response results were similar at 52 weéks.

IXORAPeds, a randomized, doubl#ind, placebecontrolled study, evaluated the safety and efficacy of
ixekizumab in pediatric patients ages 6 to 18 years with moderate to severe plaguaspgsalefined as

I atD! x oX B MmE: 2F . {!'ZX YR t!{L % MHX @K2 ¢
candidates for phototherapy or systemic therafd§.Included patients were randomized to weight

based ixekizumab dosing (Fapproved dosig in this population) or to placebo. At 12 weeks, one of
GKS LINAYIFNE 2dziO02YSas GKS LINRPLRNIAZ2ZY 2F LI GASY(
with ixekizumab (n=115) compared to 25% treated with placebo (n=56). At 12 weeks, another primary
2dz602YS> (KS LINRPLR2NIAZ2Y 2F LI GASyGa oK2 | OKASO
baseline, was achieved in 81% of those treated with ixekizumab compared to 11% treated with placebo.
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ixekizumab (Taltz) versus ustekinumab (Stelara)

IXORAS,a 52week, phase 3b, multicenter, doubldind, parallelgroup, randomized controlled trial,
compared the efficacy of ixekizumab and ustekinumab for the treatment of moderate to severe
psoriasis*!? Patients with moderate to severe psoriadis »x ¢ Y ®&h$ Ball & contraindication or
FILAEdzZNE 2 x M a@adSYAO {KSNmyJthendBSingeveNd2 ydersYoh I S |
12 weeks, then 80 mg every 4 weeks) or ustekinumab (45 mg or 90 mg seggd dosing per
approved labeling). The primary gmaint was the proportion of patients achieving PASI 90 at week 12.
Key secondary endpoints at week 12 included PASI 75, PASI 100, sPGA 0/1, and sPGA of 0, amol
others. At week 12, ixekizumab was superior to ustekinumab in PASI 90 response (resporesacdiffer
32.1%; 97.5% CI, 19.8 to 44.5; p<0.001). Response rates for PASI 75, PAGd 360TA 0/1 were
significantly higher for ixekizumab than for ustekinumab (adjusted p<0.05 for all comparisons). At week
24, more ixekizumalreated patients than ustekimimabtreated patients achieved PASI 75 (p=0.029)

and PASI 90 (p<0.001). Adverse effects were similar between gréddgional assessmentsare
planned at 52 weeksAt 52 weeks, a higher proportion of ixekizurAabated patients compared to
ustekinumab acteved PASI 90 (76.5% versus 59%, respectiv&®BA of 0 (52.9% versus 36.1%,
respectively), osPGA of 0 or 1 (82.1% versus 65.1%, respectit@lyyeatmentemergent and serious
adverse effects and discontinuation rates were similar; however, injectierreactions occurred more
frequently with ixekizumab compared to ustekinumab (16.3% versus 1.2%, respectively).

risankizumabrzaa (Skyrizi)

Four multicenter, randomized, doubldind studies led to the approval of risankizurmaaa: UltIMMa

1, ULTIMMA2, IMMhance, and IMMvent?%422 All trials assessed the efficacy of risankizumzda in

LI GA Sy Ga xmodgratedtdSevaidplagaeipdokiass | . {! Ay @2t gSYSyid 27
2F % 0o O0AaY2RSNIGSé0 Ay (GUKS 20SNIff | aaSaad3gsyid:s
of the included patients had received prior nbiologic systemic therapy, biologic therapy, and
phototherapy, respectively. UltiIMMa and UltIMMa2 were replicate trials in which eligible patients
were stratified by weight and prior TNF treatmesmid randomized 3:1:1 to risankizumataal50 mg

SC ustekinumab45 mg or 90 mdpased on weight, or placebo at weeks 0 and 4 (UltIMMa=506;
UltiIMMa-2, n=491). Patients with prior exposure to ustekinumab were excluded. The coprimary
endpoints were theproportions of patients achieving a PASI 90 and a sPGA score of 0 or 1 at week 16 in
the intentto-treat population. At week 16 in UltIMMa&, PASI 90 was achieved in 75.3% of those
treated with risankizumalvzaa versus 4.9% treated with placebo (treatmdiiterence, 70.3%; 95% CI,

64 to 76.7; p<0.0001) and versus 42% with ustekinumab (treatment difference, 33.5%; 95% CI, 22.7 to
44.3; p<0.0001), and sPGA score of O or 1 was achieved in 87.8% of those treated with risarkizumab
rzaa versus 8% treated withgaebo (treatment difference, 79.9%; 95% CI, 73.5 to 86.3; p<0.0001) and
versus 63% with ustekinumab (treatment difference, 25.1%; 95% CI, 15.2 to 35; p<0.0001). At week 16
in UltIMMa&2, PASI 90 was achieved in 74.8% of those treated with risankiztraabersus 2% treated

with placebo (treatment difference, 72.5%; 95% CI, 66.8 to 78.2; p<0.0001) and versus 47.5% with
ustekinumab (treatment difference, 27.6%; 95% CI, 16.7 to 38.5; p<0.0001), and sPGA score of 0 or 1
was achieved in in 83.7% of those treatetth risankizumakrzaa versus 5.1% treated with placebo
(treatment difference, 78.5%; 95% CI, 72.4 to 84.5; p<0.0001) and versus 61.6% with ustekinumab
(treatment difference, 22.3%; 95% CI, 12 to 32.5; p<0.0001). Treatemeaitgent adverse effects were
similar in all groups. PASI 100 occurred in 36% and 51% of those treated with risankizamab
UltiIMMa-1 and UltIMMa2, respectively, and in zero patients treated with placebo. No significant
differences in efficacy were found in subgroup analyses of ggeder, race, weight, prior treatment, or
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baseline PASI score. Patients also reported an improvement in symptoms related to pain, redness,
itching, and burning when assessed via the Psoriasis Symptom Scale (PSS). Following 16 weeks
double-blind treatment, patients assigned to placebo were switched to risankizumaah 150 mgat

week 16, while those assigned an active treatment continued that treatment, beginning every 12 weeks
starting at 16 weeks. At week 52, 82% and 81% of those in Ultilsliad UltMMa-2, respectively,
achieved PASI 90, 58% and 60% achieved a sPGA of 0 or 1, and 56% and 60% achieved PASI 100
addition, 88% of those achieving PASI 90 at week 16 had a continued response at week 52.

In IMMhance, patients were randomized 4:1 to rikemumabrzaa or placebo SC at weeks 0 and 4 and
every 12 weeks thereafter (n=50%3*24425 Risankizumalzaa demonstrated efficacy at week 16 over
placebo in both coprimary endpoints of SPGA 0 or 1 (84% versus 7%, respectively) and PASI 90 (73¢
versus 2%, rgeectively). PASI 100 was achieved in 47% of those assigned risankizaaamnd 1% of

those assigned placebo. At week 28, patients achieving sSPGA of 0 or 1 wangloenized to continue
risankizumakrzaa or assigned to withdrawal of therapy. At 52 week&% of those with continued
risankizumakrzaa had a continued response compared to 61% of those assigned to treatment
withdrawal.

risankizumabrzaa (Skyriziyersus adalimumab (Humira)

In the multinational,doubledummy IMMvent trial 605 patients were andomizedl:1to risankizumak
rzaal50 mg SC at weeks 0 anddadalimumalB80mg SC at week 0 and 40 mg SC at weeks 1, 3, 5, and
every other week thereaftefor the first 16 weeks of the trigh=605)*2¢ Patients with prior exposure to
adalimumab were exctied. The coprimary endpoints were PASI 90, and sPGA of 0 of 1 at we¥sk 16.
week 16, PASI 90 was achieved by 72% and 47% of those assgmézumakrzaaand adalimumal
respectively (absolute difference, 24.9%5% Cl17.5 to 32.4; p<0001) and sP@& of 0 or 1 was
achieved by 84% and 60% of those assigimshkizumakrzaaand adalimumaly respectively dbsolute
difference 23.3%; 95% CI6.6to 30.1; p<0.0001) In the second part of the study (weeks 16 to 44),
adalimumab intermediate responders were-randomized to either continue adalimumab or switch to
150 mg risankizumatzaa.At week 44 in those who were intermediate adalimumab responders in the
first part of the study66% and21% of those assigneatiksankizumakrzaaand adalimumal) respectively
(absolute difference45%; 95% CP8.9to 61.1; p<0.0001)

secukinumah(Cosentyx)

Four randomized, doublblind, placebecontrolled, multicenter trials (trials 1, 2, 3, and 4) enrolled
2,403 patients (691 randomized to secukinumab 300 mg, 692 to secnémd50 mg, 694 to placebo,

and 323 to a biologic active control) 18 years of age and older with plague psoriasis who had a
minimum body surface area involvement of 10%, and PRSP, and who were candidates for
phototherapy or systemic therag{?/4?2 In alltrials, the endpoints were the proportion of subjects who
achieved a reduction in PAgI5% (PASI 75) from baselinewweek 12 and treatment success (clear or
Ffy2ad OfSINL 2y GKS Lyg@gSadaiadal i2NNa Df 2o0omes ! &a
included the proportion of subjects who achieved a reduction in PASI score of at least 90% (PASI 90)
from baseline atveek 12, maintenance of efficacy weeek 52, and improvements in itching, pain, and
scaling atveek 12 based on the Psoriasis SympDiary.

PASI 90 response akeek 12 was achieved with secukinumab 300 mg and 150 mg compared to placebo
in 59% (145/245) and 39% (95/245) versus 1% (3/248) of subjects, respectively (Trial 1: ERASURE tria
and 54% (175/327) and 42% (137/327) versus 2%2/ of patients, respectively (Trial 2: FIXTURE
trial). Similar results were seen in Trials 3 and 4. With continued treatment over 52 weeks, subjects in
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Trial 1 who were PASI 75 respondershvaek 12 maintained their responses in 81% (161/200) of the
subcts treated with secukinumab 300 mg and in 72% (126/174) of subjects treated with secukinumab
150 mg. Trial 1 patients who were clear or almost clear on the IG#eek 12 also maintained their
responses in 74% (119/160) of subjects treated with secukaiu®00 mg and in 59% (74/125) of
subjects treated with secukinumab 150 nfgjmilarly,in Trial 2, PASI 75 responders maintained their
responses in 84%210/249) of subjects treated with secukinumab 300 mg and in 82% (180/219) of
subjects treated with secukumab 150 mg. Trial 2 subjects who were clear or almost clear on the IGA
also maintained their responses in 80% (161/202) of subjects treated with secukinumab 300 mg and in
68% (113/167) ofpatients treated with secukinumab 150 mg. The manufacturer olulseamab
sponsored the study.

GESTURE, a doullend, randomizegd controlled trial, assessed the efficacy of secukinumab for the
treatment of moderate to severepalmoplantar psoriasisn adults with plaque psoriasis that was
inadequately controlled by tdpaltherapy, phototherapy, and/or systemic therapy (n=2@3%) Patients

were randomized 1:1:1 to placebo, secukinumab 150 mg, or secukinumab 300 mg. The primary
endpoint was a response of O (clear) or 1 (almost clear/minimal) on the Palmoplantar Inve&igato
Global Assessment (pplGA) at week 16. At week 16, the percentage of subjects who achieved ppIGA 0/1
with secukinumall50mg and 300ng (33.3% and 22.1%, respectivelgs superioito placebo (1.5%;
p<0001). Likewise,Palmoplantar Psoriasis Area andv&dty Index (ppPASI) was significantly reduced

with secukinumab 15éng and 300 mg-35.3%and -54.5%, respectively) compared with placebé%,
p<0.001).

A 20-week, multicenter,randomized, dable-blind, placebecontrolled study assessed the efficacy of
secukinumab in patients with moderat® severe scalp psorias{svith or without plaque psoriasis

St aSeKSNBE 2y mdaths (=PRI EligikeTatiemts had prior inadequate controlwith

topical treatments, phototherapy, or systemic therapies amgre randomized 1:1 toSC self
administered secukinumabo nn Y3 2 NJ LJ I OF @,2andl3&nd thénSeyely dveeks
thereafter. The primary efficacy variable was 90% improvement of Psoriasis Scalp Severity Index (PSS
90) score from baseline at wedR. At week 12, PSS90 was significantly improved witbecukinumab
compared to placebd52.9% versus 2%, respectively; proportional difference, 0.51 [95% CI, 0.37 to
0.65; p<0.001]).In addition an IGA response of O or 1 occurred in more patients treateth
secukinumab compared to placebo (56.9% versus 5.9%, respectively; proportional difference, 0.51 [95%
Cl, 0.36 to 0.66; p<0.001)).

secukinumab (Cosentyx) versus ustekinumab (Stelara)

A randomized, doubkblind, 52week trial compared the efficacy oésukinumab to ustekinumab in the
treatment of adult patients with moderate to severe plaque psoriasis6{6)#3! Patients with
inadequate control from topical treatments, phototherapy, and/or previous systemic therbpy

without prior exposure to biologg targeting 117 or [:12/IL-23, were randomized 1:1 to SC
secukinumab 300 mg or ustekinumab dosed based on body weight (both per lab&legprimary
endpoint was 90% improvement in PASI (PASI 90) at week 16. At week 16, a greater percentage of
patients in the secukinumab group (79%) achieved PASI 90 compared to ustekinumab (57.6%;
p<0.0001). A significant difference was also seen between groups in PASI 100 and PASI 75 at week 1
OLXKnNdnnanmou®d® ! ROSNES STFSO0a ¢ S NFBhghipMhNiae&iohs Beyig 2 O S
the most commonly reported adverse effect; however, most infections were considered to be
nonserious and did not lead to discontinuation. The authmscluded that secukinumab was superior

to ustekinumab in the treatment ahoderate to severe psoriasik an analysis of the data at 52 weeks,
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secukinumab demonstrated superiority to ustekinumab in the proportion of subjects with PASI 90 (76%
versus 61%, respectively; p<0.0001), PASI 100 (46% versus 36%, respectively; p=andl0GA
responses of clear/almost clear skin (80% versus 65%, respectively; p<dB3@aherse effects were
comparableThis trial was funded by the manufacturer of secukinumab.

tildrakizumab-asmn (llumya)

Two, multinational, Jart, parallel group, ddole-blind, randomized, placeboontrolled studies
assessed the safety and efficacy of tildrakizuraalnn for the treatment omoderate to severehronic
psoriasih Y LI GASYyda x my &SI NE “8*MIB bothwialsnoferate tolsefdRe NI {
chronicpsoriasiswvas defined aBSM y @2 f @S Y PEAR O NB/ERASE D2 NFRX MH P L
part, participants were randomized to active treatments or placebo. Thertnary endpoints were the
proportion of patients achieving PASI 75 and PGALJ2 Yy 4S 0a02NB 2F n 2NJ
reduction from baseline) at week 12n reSURFACE 1, 772 patients were randomized 2:2:1 to
tildrakizumabasmn 200 mg, tildrakizumadsmn 100 mg, or placebo administered at weeks 0 and 4
during part 1 and at wde 16 during part 2 (weeks 12 and 16 for participantgaredomized from
placebo to tildrakizumatasmn). At week 12, 62% of patients in the 200 mg group and 64% patients in
the 100 mg group achieved PASI 75 versus 6% in the placebo group (p<0.0001 factivetitosing
regimens versus placebo), and 59% of the 200 mg group and 58% of the 100 mg group achieved PG/
responses versus 7% in the placebo group (p<0.0001 for both active dosing regimens versus placebo).
Serious adverse events were similar betweenugs In reSURFACE 2, 1,090 patients were randomized
2:2:1:2 to tildrakizumalasmn 200 mg or tildrakizumaésmn 100 mg administered at weeks 0 and 4
during part 1 and at week 16 during part 2 (weeks 12 and 16 for participarsndomized from
placebo to ildrakizumabasmn), placebo, or etanercept 50 mg given twice weekly in part 1 (once
weekly during part 2). At week 12, 66% of patients the 200 mg tildrakiztasain group, 61% in the

100 mg tildrakizumaiasmn group, 6% in the placebo group, and 48% iretheercept group achieved

PASI 75 (p<0.0001 for both tildrakizureadmn versus placeba>Xn ®nnm  F 2 Nasirfversubld | A
etanercept). Likewise, 59% of patients in the 200 mg tildrakizuasabn group, 55% in the 100 mg
tildrakizumabasmn, 4% in the ptebo group, and 48% in the etanercept group achieved a PGA
response (p<0.0001 for both tildrakizumabmn versus placeh@=0.0031 for tildrakizumaasmn 200

mg versus etanercepp=0.0663 for tildrakizumahsmn 100 mg versus etanercept). Serious adverse
events were similar between groups; however, 1 patient died (cause of death undetermined, but the
patient did have alcoholic cardiomyopathy and steatohepatitis).

At week 12 in reSURFACE 1 (part 2), those assigned to placebo were reassigned to eitrstreagiihe

of tildrakizumabasmn, and, by week 28, efficacy was similar to results seen with those who initiated
active treatment at baselin&®5436 At week 28 (part 3), those who did not achieve a PASI 50 were
removed from the study. Partial responders assmti@rakizumabkasmn 200 mg continued treatment
and partial responders assigned tildrakizurregmn 100 mg were reandomized to 100 mg or 200 mg
tildrakizumabasmn. Participants assigned tildrakizurremn who achieved PASI 75 were- re
randomized to eithercontinue treatment or to placebo until relapse (PASI maximum response
reduction of 50%) and were then -ritiated on their active treatment. Those who were initially
assigned placebo and randomized to active treatment at week 12 who then achieved RAStiB0Oed

their treatment. Response was generally maintained through paAt3veek 12 in reSURFACE 2 (part
2), those assigned to placebo were reassigned to either active strength of tildrakizasmab and, by
week 28, efficacy was similar to results s&ath those who initiated tildrakizumabsmn at baseline. At
week 28 (part 3), participants were also reassigned based on responder status. Nonresponders assigned
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tildrakizumabasmn were discontinued from the study while those assigned to etanercept were
switched to tildrakizumakasmn 200 mg. Etanercept responders were discontinued from the study.
Those assigned tildrakizumasmn 200 mg achieving PASI 75 were randomized to either continue
treatment or to a lower dose of 100 mg, and partial responders oomtil treatment. Those assigned
tildrakizumabasmn 100 mg achieving PASI 75 continued treatment, and partial responders were
randomized to either continue treatment or to an increased dose of 200 mg. Response was generally
maintained through part 30nly the 100 mg strength is approved.

ustekinumab (Stelara) versus etanercept (Enbrel)

In the treatment of moderate to severe psoriasis, ustekinumab and etanercept were compared in a
singleblind, randomized trial with 903 patienfs! Patients were randomized taiteer ustekinumab SC

45 or 90 mg at week@and4 or etanercept SC 5@g twice weekly for 12 week$he primary endpoint

was the proportion of patients with at least #oimprovement in PASI at week 1Zhe secondary
endpoint was the proportion of patientsith cleared or minimal disease based onthiK @ & A OA | Y Q&
assessmentAssessorsvere blinded to the treatment.The proportion of patients achieving %6
improvement on PASI at week 12 were @88.&f ustekinumab 45 mg group, 73@f the ustekinumab

90 mg group, and 56%of the etanercept group (p=01 and p<0.001, respectivelyJ.2 NJ ( KS LK @& &
global assessment, 6384 70.84 and 496 of patients had cleared or minimal disease, respectively
(p<0.001 for both comparisondpatients who did not hava response to etanercept were crossed over

to ustekinumab therapy for 12 weeks; 48chad at least 7%improvement in the PASV¥ithin 12 weeks

of crossoverSerious adverse events were reported in 1.9, 1.2, anthdfzhe ustekinumab 90 mg and

45 mg group and etanercept grouprespectively.Safety patterns were similar before and after
crossover from etanercept to ustekinumab. The manufacturer of ustekinumab sponsored the study.

ustekinumab (Stelara)

Two multicenter, randomized, doubldind, placebecontrolled trials were conducted to study
ustekinumab.Both studies enrolled subjects 18 years of age or older with moderate to severe plaque
psoriasis who had a minimum body surface area involvelDééa PASI of 12 or greater, and who were
candidates for phtotherapy or systemic therapysubjects were randomized to placebo, ustekintoma

45 mg, or ustekinumab 90 m&ubjects randomized to ustekinumab received the agemwexksO, 4,

and 16.Subjects randomized to receive placebo crossed ovesstekinumab atweeks 12 and 16The
endpoints of both trials were the proportion of subjects who achieved at leas®aT®ASI score from
baseline to week 12 and treatment success on the PGA.

PHOENIX 1 enrolled a total of 766 subjects evaluated through wetR APweek 12, 67.% of those
receiving 45 mg of ustekinumab, 660bf those receiving 90 mg of ustekinumab, and%8df those
receiving placebo achieved the PASI 75 response (difference in response rate versus plac&bo 63.9
[95% CI, 57.8 70.1;, p<0.000] for 45mg and 63.%30[95% CI, 57.10 69.4, p<0.000] for 90 mg) At

week 12, a total of 5% of those receiving 45 mg of ustekinumab,%bf those receiving 90 mg of
ustekinumab, and4% of those receiving placebo achieved a PGA score indicatitepred or
ominimal.e Of the patients initially randomized to ustekinumab at wekkvho achieved a lonterm
response (defined as ¥oimprovement in PASI 75) at weeks 28 and 40 weranelomized at week 40

to maintenance ustekinumab or withdrawal fromeaatment until lossof response At week 40, long

term response had been achieved by 150 patients in the 45 mg group and 172 patients in the 90 mg
group. Of these, 162 patients were randomly assigned to maintenance ustekinumab and 160 to
withdrawal. At 1 year, PASI 75 respsa was better maintained in those receiving maintenance
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ustekinumab than those withdwn from treatment (p<0.00015erious adverse events were reported
in 1.2 of patients receiving ustekinumab and @8receiving placebo Longterm safety data
demonstrated consistent adverse effects oveyears**

PHOENIX 2 enrolled a total of 1,230 subjects with moderate to severe pstfiadisveek 12, 66.%of
those receiving 45 mg of ustekinumab, 7.@f those receiving 90 mg of ustekinumab, and?%3af
those receivig placebo achieved the PASI 75 respon#féefdnce in response rate 63.1%456% CI, 58.2

to 68; p<0.000] for the 45 mg group versus placebo aneka[95% CI, 67.%0 76.5 p<0.0001] for the

90 mg group versus placeb@®t week 12, a total of 8®of thosereceiving 45 mg of ustekinumab, %3

of those receiving 90 mg of ustekinumab, ah of those receiving placebo achieved a PGA score
indicatingocleared or éminimald €

CADMUSA third study assessed the role of ustekinumab in adolescéptto 17 years of ge with
moderate to severe plaque psoriadfd. The phase 3, multicenter, doubldind, placebecontrolled
study included 110 patients who were randomized ustekinumab standard d@g.75 mg/kg for <

60 kg;45 mgfor 60 kg through 100 kg90 mgfor > 1M kg or halfstandard dosingSD0.375 mg/kg

for < 60 kg22.5 mgfor 60 kgthrough 100 kg45 mgfor > 100 kgpat weeks 0 and 4 and emel2 weeks
thereafter or placebowith crossover tal of theustekinumabdosing regimensat week 12 At week 12,

the proportion of patients achieving PGA 0/1 was higher in both ustekinumab groups compared to
placebo 67.6% and 69.4%r ustekinumab HSD and SD, respectivebmpared to 5.4% with placebo;
p<0.001 for both comparisons). In addition, greater proportionspafients <0.0Q) treated with
ustekinumab achieved PASI 75 (HSD, 78.4%; SD, 80.6%; placebo, 10.8%) or PASI 90 (HSD, 54.1%;
61.1%; placebo, 5.4%) at week ¥verse effects through week 12 occurred56.8% of placebo
treated patients compared to 54% and 44.4%f HSDand SDpatients,respectively.

Psoriatic Arthritis(PsA)

abatacept (Orenciaj*%443

Two randomized, doublblind, placebecontrolled studies (Studies P$Aand PsAl) assessed the
efficacy and safety of abatacept in adults with psoriatithritis (n=594). Included patients had active
LIAZ2NARLFGAO FNOUKNRGAA Oox o ag2fttSy 22AyiGa yR X
FYR KFER ™M ljdzF f AT@AYy 3 IhJsA NKdsarahgihg studyityat irficlGd@din@RDA 6 x|
approved dosages, 47.5%, 25%, and 12.5% of those recaipprgximatelyl0 mg/kg IV (dosing as
FDAapproved; n=40) compared to 19%, 2.4%, and O in the placebo group (n=42) achieved ACR20,
ACR50, and ACR70, respectivalyweek 24 In PsAll, 424 paients were randomized 1:1 to receiv
double-blind weekly doses of SC abatacept 125 mg or plasebwut a loading dose for 24 weeks
followed by openlabel abataceptl25 mg SC weekly. Patientgre allowed to receive stabldoses of
concomitant traditional DMARDSs, lovdose corticosteroidsand/or NR\IDs Patients who had not
achieved at least a 20% improvementrfrdaseline in their swollen artdnder joint counts byveek 16

were able to transition tapenlabel abatacept 125 mg SC weeHKihe primary endpint for PsAll was

the proportion of patients achievingCR20 response ateek 24 ay 169).In PsAll, 61% of patients

were treated witha TNF antagonist previouslgt week 24, 39.4%, 19.2%, and 10.3% of those receiving
abatacept (n=213) compared to 32, 123%, and 6.6% in the placebo group (n=211) achieved ACR20,
ACR50, and ACR70, respectively. Improvements in enthesitis and dactylitis were also see with abatacept
treatment at week 24.
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adalimumab (Humira)

Patients with moderately to severely activeAPand a history of inadequate response to NSAIDs were
randomized to receive adalimumab 40 mg or placebo SC every other week for 244 efstkaeek 12,
58% of the adalimumakreated patients achieved aACR2Qesponse, a primary endpoint, compared
with 14% of the placebetreated patients (p<0.001)An ACR2Qesponserequires a patient to have a
20%reduction in the number of swollen and tendmints, and a reduction of 20% 3 of the following

5 parameters: physician global assessment of disease, patiebilgassessment of disease, patient
assessment of pain,-active protein or erythrocyte sedimentation rate, and degree of disability in
Health Assessment Questionnaire (HAQ) scdk€R30 50, 70, 90, and 100 responses follow
accordingly. At week 24, sitar ACR2Q0esponse rates were maintained and the mean change in the
modified total Sharp scorem(TSS, a measurement of erosion and joint space narrowing) was
significantly improved in patients receiving adalimumab compared to those receiving placghao@d.

Of theadalimumabktreated patients, 59%chieved a PASI 75 response at 24 weeks, comparedLoth

of patients teated with placebo (p<0.001Adalimumab was generally safe and well tolerated.

Patients (0=313) who completed the 2#eek, doubleblind, Adalimumab Effectiveness in Psoriatic
Arthritis Trial (ADEPT) study versus placebo in PsA could elect to receiviabeleadalimumab 40 mg
subcutaneously every other week after week“2#After 48 weeks, patients from the adalimumab arm

of ADEPTNnEL51) had achievedACR20 ACR50 and ACR70response rates of 3% 44%4 and 304
respectively. A total of 69 patients were evaluated with PASI 50, PASI 75, PASI 90, and PASI 10
response rates and results are were reported as follow$4 6384 464 and 334 respetively.
Improvements in disability, as measured by the Disability Index of the Health Assessment Questionnaire
(HAQDI), were sustained from week 24 to week 48. The HA@ a selbdministered questionnaire

that patients can complete easily and rapidlgd that gives important information about prognosis,
patient status, and changes in disease course over time. Adalimumab demonstrated clinical and
radiographic efficacy regardless of whether patients were receiniethotrexateat baseline and was
generaly safe and well tolerated through week 48. Affeyears of treatment with adalimumab 40 mg
every other week, patientsnE245) continued to exhibit inhibition of radiographic progression and
improvements in joint disease were maintain&d.Longterm advere effects were similar to those
reported in the 24week study with adalimumab.

In a placebecontrolled, doubleblind, randomized, multicenter study, 100 patients with active PsA with
an inadequate response to DMARDs were treated for 12 weeks with adalimdfang every other
week or placebd?’ The primary efficacy endpoint was the percentage of patients who meABR20
core criteria at veek 12.At week 12, atACR20esponse was achieved by 2@®f adalimumab patients
versus 16%of placebo patients (p=0.012At week 12, measures of skin lesions and disability were
statistically significantly improved with adalimumab. After week 12, oladel adalimumab provided
continued improvement for adalimumab patients and initiated rapid improvement for placebo patient
with ACR20esponse rates of 8band 5P4 respectively, observed ategk 24.Adverse effects were
similar in frequency.

apremilast (Otezla)

The safety and efficacy of apremilastns evaluated in3 randomized, doublélind, placebecontrolled,
multicenter trials (Studies PsB PsA2, and PsA) of similar design. A total of 1,493 adult patients with
active psoriatic arthritis (PsA3 éwollen joints and tender joints) despite prior or current treatment
with DMARD therapy were randomizét.Patients enolled in these studies had a diagnosis of PsA for
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at leasté months. Previous treatment with a biologic, includifigF antagonistwas allowed (up to 10%
could beTNF antagonigherapeutic failures). Across ttstudies, patients were randomly assigned t
placebo (=496), apremilast 20 mgn£500), or apremilast 30 mgh£497) given orally twice daily.
Titration was used over the fir& days. Patients were allowed to receive stable doses of concomitant
methotrexate (25 mg/week), sulfasalazine, leflunomity dose oral corticosteroids, and/or NSAIDs
during the trial. The patients who were therapeutic failures of greater tBaagents for PSA (small
molecules or biologics), or more thdnbiologic TNF antagonisivere excluded. The primary endpoint
was the rcentage of patients achievilgCR20esponse aiveek 16. In alB studies (PsA, PsA2, and
PsA3), the weekACR20response was statistically significantly higher in the apremilast group when
compared to placebo (PsA38% versus 19 %, P2AB26versusl9% and Ps& 41% versus 18% <
0.05for both).

certolizumab pegol (Cimzia)

RAPIEPSA is a phase 3, douHdénd, placebecontrolled study of certolizumab in patients with psoriatic
arthritis*4° A total of 409 adult ¥ 18 years) patients were randomized fl of 3 arms: placebo,
certolizumab pegol (CZP) 200 mg SC e2argeks, or CZP 400 mg evdrweeks. Patients on the active
treatment arms also received a loading dose of CZP 400 mg SC at weeks 0, 2, and 4 and then precede
on to the assigned maintenanaose arms. The drug was administered by investigators at each site
using a blinded prefilled syringe. Patients at each site were stratified by prior exposure to TNF inhibitor.
Placebo patients who failed to achieve a 10% improvement from baseline inshatten and tender

joints at weeks 14 and 16 underwent mandatory escape to active treatment in a blinded manner. A
total of 59 (43.4%) of placebo patients wereremdomized to CZP treatment at week 16. The primary
clinical endpoint of the study waACR2Qesponse at week 12. The radiographic primary endpoint of

the trial was change from baseline to week 24. Concomitant DMARDS were used by 70.2% of patients at
baseline through week 24. At week 12, significantly more patients in the CZP 200 mg SZveseky

and CZP 400 mg SC ewéryeeks achieved aACR20esponse compared to placebo patients (58fa

51.9% versus 24.3%p<0.001 for both). Patients treated with CZP 200 mg SC eXeweeks
demonstrated greater reduction in radiographic progression compaoeplacebaotreated patients at

week 24 as measured by change in baseline in total modified total Sharp score (mTSS) (0.18 in placebc
group compared with-0.02 in CZP 200 mg SC evenyeeks group (95%l,-0.38to 0.04). Patients
treated with CZP 400 mgCSevery4 weeks did not demonstrate greater inhibition of radiographic
progression compared with placelireated patients at week 24. The most common Hofectious
adverse events were diarrhea (3.6% CZP versus 2.9% placebo) and headache (3.6% CZB%ersus 1
placebo). The most common infectious adverse effects were nasopharyngit¥é GZP versus 7.4%
placebo) and upper respiratory tract infection (7.8% CZP versus 5.1% placebo).

etanercept (Enbrel)

Investigators randomized 205 patientsth PsSA to receivetanercept 25 mg or placebo twice weekly

for 24 weeks'> Patients continued to receive blinded therapy in a maintenance phase until all had
completed the 24week phase, at which point they could receive opanel etanercept in a 48eek
extension. At 12 weks, 5900f etanercept patients achieved &ACR20esponse (the primary outcome)
compared with 156 of placebo patients (p<0.0001); results were sustained at 24 and 48 weeks. At 24
weeks, 236 of etanercept patients eligible for psoriasis evaluation achiese least a PASI 75 score,
compared with3%of placebo patients (p=0.001). Etanercept was well tolerated. This study confirmed
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the findings of an earlier, smaller clinical trial that was the first plaestrtrolled trial of aTNF
antagonistfor this indcation#!

In a continuation of the above study, patients were permitted to continue in an daleal extension
where all patients received etanercept 25 mg twice weékhRadiographic progression was monitored

at baseline,1, and2 years usinghe Sharpmethod, modified to include joits frequently affected by
PsA.A total of 169 patients continued therapy, 141 of them previously randomized to placebo and 70
previously randomized to etanercept, ancere followed out to2 years. ACR20 PSARC, and PASI 50
criteria were met by 6% 84% and 624 respectively, of etanercept/etanercept patients at the end of
the 48week openlabel period. Placebo/etanercept patients achieved comparable results within 12
weeks that were sustained at 48 weeks ¥%6380% and 734 regpectively). For the patients who initially
received placebo, disease progression was inhibited once patl®ygan receiving etanercephdverse
effects were similar to the randomized phase.

A total of 618 patients with moderate to severe psoriasis wereoked in a doubleblind treatment
with etanercept 50 mg twice weekly or placeff8.The primary endpoint, PASI 75 at week 12, was
reached by 4% of the etanercept group an®% of those receiving placebo (p<0.0001). Secondary
endpoints were the functional aessment of chronic illness therapy fatigue (FAgI$cale and the
Hamilton rating scale for depression (HAWMl On the HAMD evaluation, more patients receiving
etanercept had at least a S8improvement at week 12 compared with the placebo groEptiguewas
also improved in the etanercept group (mean FAEImMprovement 5 versus 1.9; p<0.0001).

golimumab (Simponi)

GOREVEAL: The safety and efficacy of golimumab were evaluated in a multicenter, randomized,
double-blind, placebecontrolled trial in 405 adu G LJ GASy & 6AGK Y2RSN3 (St ¢
ag2ftt Sy Sfeidgripits)P*Pdiients in this study had a diagnosis of PsA for at Basinths

with a qualifying psoriatic skin lesion of at ledcentimeters in diameterPrior treatment with a
biologc TNF antagonistvas not allowed.Patients were randomly assigned to golimumab 50 mg
(n=146), golimumab 100 ma¥£146), or placebon=113) given SC evedyweeks.Patients were allowed

to receive stable doses of concomitamtethotrexate 6 25 mg/week), low dose oral corticosteroids,
and/or NSAIDs during the trialThe use of DMARDsncluding sulfasalazine, hydroxychloroquine,
cytotoxic agents, or ther biologics was prohibited.The primary endpoint was the percentage of
patients achievingACR2(0response at week 14nd wasreported as 51% (golimumab 50 myp 45%
(golimumab 100 mpgversus9% (placebq, respectively(p<0.001 for all comparisopnsAmong secondary
endpoints, 52%of patients administered golimumab 50 mg and%6af patient receiing golimumab

100 mg, achievedCR20at week 24 versus P2in the placebo group (p<0.001). There was no clear
evidence of improved ACR response with the higher golimumab dose group (100 mg) compared to the
lower golimumab dose group (50 mACR responseasbserved in the golimumatreated groups were
similar in patients receiving and noggeiving concomitantethotrexate SimilarACR2Qesponses at

week 14 were observed in patientwith different PSA subtype&olimumab 50 mg treatment also
resulted in sigificantly greater improvement in enthesitis and skin masiétions in patients with PsA.
Among the 746 of patients in whom at leas®3%of the body surface area was affedt by psoriasis at
baseline, 40%f those in the golimmab 50 mg group and 58% those in the golimurab 100 mg

group had at least 75%nprovement in the PASI at week 14, compared vd#h of placebetreated
patients (p<0.001 for botldoses). A2-year followup of the GEGREVEAL trial indicated sustained
responses aP years?® At week 104 patients originally randomized to golimumab 50 mg hadA@R20
response of 67 %and patients originally randomized to golimumab 100 mg had@R2Gesponse of
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69.%4 Through week 104, 2399 of patients discontinued golimumab because of an adverse event
Serious adverse events were reported for 16 ¥9.and 18 8%9 of patients receiving golimumab 50 mg
and 100 mg, respectively. There wed¥eerious infections but, when assessed according to paijieats
follow-up, no increase in the incidence sérious infection was observed for either golimumab arm. This
analysis was, however, limited by the relatively short duration of placebo treatment and the small
number of patients. No patient developed active TB through week 104, including the 44 patients who
received TB prophylaxis secondary to detection of latent TB at time of trial participation screening. Eight
patients were diagnosed with a malignancy during fhgear time frame 1 colon cancer,l prostate
cancer,2 squamous cell lung cancers, afthasal ell carcinomas). When assessed by patigedrs of
follow-up, the incidence of malignancies for golimurdadated patients was numerically higher
compared to patients receiving placebo ¢8%1,0 to 0.74). Again, the authors note the analysis was
limited by small sample size and the short period of placebo felipw When the number of
malignancies (excluding theon-melanomaskin cancers) in the trial were compared to the expected
rates in the generdlSpopulation, the numbers were not statistically siycantly different.

golimumab (SimponAria)

GOVIBRANT: A phase 3, randomized, dodtliled, placebecontrolled trial compared golimumab to
placebo for the treatment of PsA (n=480§.Included patients werek My &SI N&E | YR Kl
months. Theyere randomized to either IV placebo or golimumab at 2 mg/kg at weeks1®, and 20.

The primary engdoint was the proportion of patients achieving an ACR20 response at week 14, which
occurred in 75.1% and 22@ of patients in the golimumab group and placebo group, respectively
(p<0.001). At week ld4greater proportions of golimumatreated patientsalsohad an ACR50 response
(43.6% versus 6.3%), ACR70 response (24.5% versus ad@n)change in HAQI score 0.6 versus
-0.12),and PASI75 response (59.2% versus 13.620)001 for allcomparisony Adverse effects were
comparableto other TNF antagonists

guselkumab (Tremfya)

Two clinical trials, DISCOVERand DISCOVER established the efficacy of guselkam for the
treatment of psoriatic arthritisi57458459 DISCOVER a multinational, phase 3, doubldind,
placebaecontrolled study, randomizeddults with active psoriatic arthritis 1:1:1 to guselkumab 100 mg
every 4 weeks, guselkumab 100 mg at weeks 0, 4 dwery 8 weeks, or placebo. At week 24, a higher
proportion of those treated with guselkumab achieved an ACR20 response compared to placebo
(difference versus placebo, 37% [95% CI, 26 to 48; p<0.0001] for the every 4 weeks group; difference
versus placebp30% [95% CI, 18® 41; p<0.0001] for the every 8 weeks grouplSCOVER, a
multinational, phase 3, doubiblind, placebecontrolled study, randomized biologiaive patientswith

active psoriatic arthritid:1:1 to guselkumab 100 mg every 4 weeks, tuseab 100 mg at weeks 0, 4,
than every 8 weeks, or placebét week 24, a higher proportion of those treated with guselkumab
achieved an ACR20 respormempared to placebddifference versus placebo, 31% [95% CI, 22 to 39;
p<0.0001] for the every 4 weekgoup; difference versus placebo, 31% [95% CI, 23 to 40; p<0.0001] for
the every 8 weeks group).

infliximab (Remicade)

IMPACT |, the Infliximab Multinational Psoriatic Arthritis Controlled Trial, was an invesiigatied
study of 104 patients with dgive PsA50461 Patients received placebo or infliximab 5 mg/kg at we@ks
2, 6, and 14 with opedabel infliximab 5 mg/kg ever§ weeks in followup. The primary endpoint,
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ACR2@&t week 16, was achieved in ®®f infliximab patients versu8%on placebo (p&.001). PASI 75
response in evaluable patients was A.4nd 0%in the infliximab and placebo groups, respectively
(p<0.001).At week 50, the samACR20response was maintaine#? No worsening of radiographic
progression was noted in approximately %8%f the remaining patientsAt week 98, 6% (48/78
patients) of infliximabtreated patients achieved aACR20esponse’®3 Among patients with baseline
PASE O 2 NISAPAY 75 response wa$Bd 6/25 patients) at week 98. The average estimated annual
radiographic progression with infliximab treatment was significantly reduced versus the estimated
baseline rate of progression.

IMPACT Il was a randomizedude-blind study of 200 patients with active PSA who had an inadequate
response to DMARDSs or NSAtfatients received infliximab 5 mg/kg or placebo at we&ka 6, 14,

and 22. Significant improvements in boNCR2@nd PASI 75 were observed as earlywask?2. At week

14, ACR20wvas seen in 5% (11%n placebo; p<0.001) and PASI 75 response % @36in placebo;
p<0.001). The median PASI improvementA@R20responders was37.5% whereas the median
improvement in norresponders was P4 At week 24, 2% of infliximabtreated patients
experiencedACR7%o0 versus2%of placebetreated paients (p<0.001). At week 24, 6086 infliximab
treated patients experienced PASI 75 verddsof placebetreated patients, and 3% of infliximab
treated achieved PASI 90here were similar numbers of adverse events in each group, although there
were more serious adverse events in the infliximab group%gthan in the placebo group (84.1n a
continuation of the IMPACT Il trial, infliximab therapy given e@ameeks wasontinued forl year:66
Placebeassigned patients crossewer to infliximab at week 24atients randomized to infliximab who
had no response or who lost response could escalate their dosEtong/kg starting at week 38.
Through 1 year of treatment, 58.% and 61.46 of patients in the randomized infliximab and
placebo/infliximab groups, respectively, achiev&@R20 corresponding figures for PASI 75 weré&®b0
and 60.34 The safety profile of infliximab through week 54 was consistent with that seen througk we
24. Two malignancies occurred: basal cell skin cancer (placebo) and stage | Sobjgkphoma
(infliximab). Radiographs of hands and feet were obtained at baseline and at weeks 24 @hilleke
were evaluated for erosions and joint space narrowingngghe Sharp/van der Heijde scoring method
modified for PsA. Radiographic progression, measured at week 24, was significantly less in patients
initially randomized to infliximab compared with patients randomized to receive placebo (p<0.001). At
week 54, siwer radiographic progression was observed in patients on infliximab year compared to
patients receiving infliximab for 24 weeks (p=0.001).

One hundred four patients with PsA in whom prior therapy with at |afIMARD had failed were
recruited into an investigatofinitiated, multicenter, randomized, doublelind, placebecontrolled
clinical trial*®®During the initial blinded portion of the study, patients received infusions of infliximab 5
mg/kg or placebo at week, 2, 6, and 14. After week 16, pants initially assigned to receive placebo
crossed over to receive infliximab 5 mg/kg ev@yweeks through week 50, while patients initially
randomized to infliximab continued to receive active treatment at the same dose through week 50. The
proportion o infliximabtreated patients who achieved the primary endpoint of AGR20esponse at
week 16 (650 was significantly higher than the proportion of placebeated patients who achieved
the response (1%). In addition, 466 of infliximabtreated patientsachieved anACR5Qesponse and
2% achieved anACR70response; no placebteated patient achieved these endpoints. Among
patients who had PASI scores ®f2.5 at baseline, 8% of infliximabtreated patients achieved
improvement of at least Z&in the PAS$core at week 16 compared with none of the placeteated
patients. Continued therapy with infliximab resulted in sustained improvement in articular and
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dermatologic manifestations of PsA through week 50. The incidence of adverse events was similar
between the treatment groups.

ixekizumab (Taltz)

SPIRFP1: A3-year, phase 3, randomized, douldend, placebe and activecontrolled clinical trial
assessed the efficacy ofekizumabfor the treatment of active PsA who had not had biologic therapy
(n=417)*%° Participants were randomized 1:1:1:1 to fl&cebo,adalimumab 4Gng once every veeks
(active reference), ixekizumab &gy once every @veeks(following 160 mg initial dosepr ixekizumab

80 mg once every deeks(following 160 mg initial doseBoth kekizumab regimens included a 16Q
starting dose. The primary objective was the proportion of patients achievingGR20 response at
week 24, which was found to be higher in those treated with either ixekizumab dose when compared to
placebo (62.1% and7®% with every 2 and 4 week ixekizumab dosing, respectively, versus 30.2% with
LI | OS62T LIKn @FmenACR2G Bedibnge 2ati Xowkeks was 57.4% with adalimumab. An
improvement compared to placebo was also seen with ixekizumab and adalimumab in disdeaig,
functional disability, and progression of structural damage. Treatreemérgent adverse effects were
higher with active treatments (64% to 66%) than placebo (47%) (p<0.05).

SPIRFP2: A phase 3, multinational, doublaind, randomized, placeboontrolled trial assessed the
STFAOLFLO& 2F AES{ATdzYF 6 Ay | RdzZ G Lpreilicus yiafleguaté A ( K
response to TNF antagonists=363)*'° Patients were randomized 1:13C ixekizumaB0 mg every 4
weeks or every 2 weelgollowinga 160 mg starting dogeor placebo. The primary endpoint was the
proportion of patients whoachieved ACR2ft week 24. At week 24, larger proportion of patients
achieved ACRO with ixekizumab every 4 weeks30o)and ixekizumalevery 2 weeks (48%han wih
placebo 209 (effect size compared to placebo 33.8% [95% ClI, 22.4 to g8QR000] with ixekizumab
every 4 weeks and 28.5% [95% CI, 17.1 to 39.8; p<0.0001] with ixekizumab every 2 SeEks
adverse event®ccurred in 3% opatients treated with ixekizumab every 4 week3% treatedwith
ixekizumab every 2 weeks, arddowith placebo At week 52, all patients were assignegenlabel
ixekizumab every 2 or 4 weekand clinical improvement and safety were similar at 52 weeks as were
demonstrated a4 weeks'’!

secukinumab (Cosentyx)

A doubleblind, phase 3, randomized clinical trial, the FUTURE 1 study, assessed the efficacy of
secukinumab compared to placebo for the treatment of psoriatic arthritis in adultsactive disease,

as defined by > 3 swleh and > 3 tender joints despite NSAID, corticosteroid, or DMARD therapy
(n=606)472473 Patients were randomly assigned 1:1:1 to placebo or IV secukinumab (10 mg/kg) at weeks
0, 2, and 4 followed by SC secukinumab at a dose of either 75 mg or 150 mg exesks4 At week 16

or 24, patients assigned to placebo were switched to SC secukinumab 75 mg or 150 mg based on clinica
response. The primary endpoint waR2(t week 24. At 24 week®dCR2Qesponse was higher in

both secukinumab groups (75 mg: 50.5%) 1%g: 50%) compared to placebo (17.3%; p<0.001 for both).
Secondary endpoints, such aCR50and joint structural damage, were also superior in the
secukinumab groups compared to placebo. At 52 weeks, the inepnents were maintained. Adverse
effects, spefically infections (e.g., candida), were more common in the secukinumab group. Four
patients and 2 patients in the secukinumab groups had a stroke and myocardial infarction, respectively,
while no patients in the placebo grougxperienced these events. iBhstudy was funded by the
manufacturer of secukinumab and was used, in part, for FDA approval of this indi¢dafegmear follow

up study demonstrated sustained improvements.
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A second doubkblind, phase 3, randomized clinical trial, the FUTURE 2 sagdgssed the efficacy of
secukinumab compared to placebo for the treatment of psoriatic arthritis in adults and active disease,
as defined by > 3 swollen and > 3 tender joints despite NSAID, corticosteroid, or DMARD therapy
(n=397)475476 In both the FUTUREand 2 trials, approximately 32% of patients had discontinued prior
treatment with a TNF antagonistue to either intolerance or lack of efficacy, and approximately 55%
were using concomitant methotrexate during the studyatints were randomizedl:1:1:1 to
secukinumab 75 mg, 150 mg, or 300 mg or placebo SC on weeks 0, 1, 2, 3, and 4, followed by the sam
dose every 4 weeks thereafteAt week 16 or 24, patients assigned to placebo were switched to SC
secukinumab 75 mg or 150 mg based on clinical respdrs®eprimary endpoint was patients achieving
ACR2@t week 24. At week 229% of patients using the 75 mg do5&% of patients using the 150 mg

dose and 54% of patients using the 300 mg dose compared to 15% of patients on placebo achieved
ACR2(Q75 mgdifference, 14% [95% CI, not reported0 mg difference, 36% [95% CI, 24 to; 43d

300 mgq difference, 39% [95% ClI, 27 to 51]). Significant differences from placebo were also seen with the
150 mg and 300 mg doses at weeks 16 and Z0R5@&nd ACR70Data with the 75 mg dose were not
reported. No difference was seen in patiemmtger both trialsusing concomitant methotrexate or those

with prior TNF antagonigise.A 2year follow up study demonstrated sustained improvemefits.

FUTURE 3 assessed the efficand safety of secukinumab administered by an autoinjector in-a 52
week, multicenter, randomized, doubiblind, doubledummy, placebecontrolled, parallelgroup trial
(n=414)}"8 Adults with active PsA were randomized 1:1:1 to SC secukin@8ing, sectikumab 150

mg, or placebo at baseline, weeks 1, 2, 3, and 4, and every 4 weeks thereafter. Those with a clinical
response were then reandomized to SC secukinumab 300 or 150 mg at week 16 (nonresponders) or
week 24 (responders). The primary endpoint wls proportion of patients achieving ACR20 at week

24, which was significantly higher in secukinumab groups (300 mg: 48.2% [p<0.0001 versus placebo];
150 mg: 42% [p<0.0001 versus placebo]) compared to placebo (16.1%) and was sustained through 52
weeks.

Another study FUTURE 5, evaluated the effect of secukinumab on the signs and syngftBs®s and
radiographic progression in adults with active PsA (n=9963° Included patients were randomized
2YHYHYo (U2 &aSOdzZlAydzYlI 6 onn YASHNIA wpdzyyYa épankKYH
or placebo at baseline, weeks 1, 2, and 3, and then every 4 weeks beginning at week 4. The primary
endpoint was the proportion of patients who achieved ACR2@exdk 16, which occurred i62.6% of

those assigned secukinkmd onn Y3 gAGK [53 ppopm: 2F GK2asS I a
and 59.5% of those assigned secukinumab, all of which were higher than those assigned to placebo
(27.4%; p<0.0001 for all). In addition, radiographic progression, as measured thgrudeijdemodified

total Sharp score (mTSS), was inhibited at week 24 in all secukiAwmeaabd groups compared to
placebo (p<0.05 for all). Also, the percentage of patients with no disease progression (e.g., a change
FNRY o0l &St AyS Aygway #5{7%, 70%; 16.5%, &nd 882% in the secukinumab 150 mg
without LD, secukinumab 150 mg with LD, secukinumab 300 mg with LD, and placebo groups,
respectively.

secukinumab (Cosentyx) versus adalimumab (Humira)

EXCEED, a multicenter phase 3b, parghelp, doubleblind study, assessed the efficacy of
secukinumab and adalimumab for the treatment of adults with active psoriatic arth{rits853)*8!
Included patients were randomized 1:1 to secukinumab 300 mg SC at weeks 0, 1, 2, 3, and 4, followed
by evey 4 weeks through week 48, or adalimumab 40 mg SC (cifrat every 2 weeks through week

50. The primary endpoinACR20 at week 52 analyzed by superiority of secukinumab over adalimumab,
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was not met with 67% in the secukinumab group and 62% in thénagiaab group achieving ACR20
(odds ratio [OR], 1.3; 95% CI, 0.98 to 1.72; p=0.0719).

tofacitinib (Xeljanz)

OPAL BroaderA phase3, 12month, doubleblind, active and placebecontrolled trial assessed the
efficacy of tofacitinib for the treatment of PSA patients who previously had an inadequate response
to conventional DMARDs (n=42%}.Patients were randomize#:2:2:1:1 ratio tol of 5 regimensoral
tofacitinib 5 mgtwice daily,oral tofacitinib 10 mgtwice daily,SCadalimumab40 mgevery 2 weeks
placebo+ switch to oral tofacitinib 5 mg twice daily at 3 monther placebo+ oral tofacitinib 10 mg
twice daily at 3 monthsThe primary endoints were the proportion of patient&ith an ACR2@sponse
from baselineand the change from baseline in tHeéAQDI score at month 3At month 3, ACR20
response was higher in the tofacitinib groups than the placebo groups (50% and 61% imthand 10
Y3 3ANRdzLIATX NBaLISOGA@GStexr O2YLI NBR (2 oo: Ay (K.
was achieved by 52% of those treated with adalimumab. At month 3, the change HDH#&Qre was
higher in the tofacitinib groups than the pldee groups {0.35 and-0.4 in the 5 mg and 10 mg groups,
respectively, comparedten dmy Ay GKS LI I OS02 3INRAzZIT LIKndnnc
was -0.38 in those treated with adalimumab. Adverse effect rates were similar in all groups ¢64% t
72%).

OPAL BeyondA phase 3, #nonth randomized, doubkblind, placebecontrolled trial compared the
efficacy of tofacitinib and placebo in patients with PaAd a prior inadequate response to TNF
antagonists(n=395)*83 Patients were randomized (2:2:1:fi9 1 of 4 regimens: tofacitinib 5 mg orally
twice daily; tofacitinib 10 mg twice daily; placebo, followed by a switch to tofacitinib 5 mg twice daily at
3 months; or placebo, followed by a switch to tofacitinib 10 mg twice daily at 3 months. The primary
end points were ACR responseand the changen HAQDI at the month 3. At 3 months, ACR20
responseoccurred more frequently with both tofacitinib groups compared to the pooled placebo group
(50% and 47% wittofacitinib 5 mg and 10 mg, respectivelyompaed to 24% with placebo; €0.001

for both). In addition,the mean changdrom baseline in HA@I was-0.39 with tofacitinib 5 mg and

0.35 with tofacitinib10 mgas versus-0.14 with placebo(p<0.001 for bothactive treatments versus
placebg. At 3 months,the adverse event rate was higher in the tofacitinib groups (53% to 55%)
compared to placebo (44%).

ustekinumab (Stelara)

A total of 927 adult patients with active P§A5 swollen joints andk5 tender joints) were enrolled i
randomized, doublélind, placeboecontrolled studies®*4®> Patients in both trials had ongoing
symptoms despite therapy with NSAIDs or DMARDs. In sty@®SUMMIT 1 trial), 615 patients were
randomized to placebo, 45 mg SC ustekinumab, or 90 mg SC ustekinumab aOvaeeksand evey

12 weeks thereafter. Patients with prior history of treatment witifldF antagoniswere excluded from

this trial. Early escape was allowed at week 16 for patients on placebo or ustekinumab 45 mg if they had
a less tharb%improvement from baseline indth tender and swollen joints. Primary efficacy endpoint
was the proportion of patients witACR2at week 24. A significantly higher proportion of patients in
the ustekinumab groups than in the placebo group achieveA@R20esponse at week 24 (differer

in response rate 19% P5% CI, 10.8 to 28.5, p<0.00@dr the 45 mg group versus placebo and 26.7
[95% CI, 17.8 to 35.6, p<0.0Q@dr the 90 mg group versus placeb@&CR2Qreatment effects at week

24 were numerically lower for patients receivingncomitant methotrexate than for those patients
who were not but tests of significance were not reported. The most common adverse events in the
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ustekinumaktreated patients werenasopharyngitis (4%), upper respiratory tract infection (3%4, and
headache(3.4%). In an openlabel expansion study of the PSUMMIT 1 trial, clinical benefits were
maintained through week 1086 In PsA Study 2¢312), the trial design was identical to the PSUMMIT

1 trial except PsA Study 2 included patients who had been preyitresdted with aTNF antagonist
(58%of study participants}®’ Seventy percent of the patients previously treated witidFantagonist

had discontinued theifTNF antagonisfor lack of efficacy or intolerance. TR&CR20esponse at week

24 in this trial wa 4%%in patientsreceiving ustekinumab 45 mg, 44fgatients receiving ustekinumab

90 mg, and 2&for patients receiving placebo. Responses were similar in patients regardless of prior
TNF antagonistxposure.

Rheumatoid Arthritis(RA)

abatacept (Oren@)

Patients with active RA despite therapy witlethotrexatewere randomized to receive, in addition to
the methotrexate abatacept 2 mg/kg, abatacept 10 mg/kg, or placebo&anonths?*e In the 339
patient study, those treated with the higher dose of abz#pt were more likely to have aACR20
response than were patients who received placebo%@td 394 respectively; p<0.001). Significantly
higher rates o ACR5@&nd ACR70esponses were seen in both active treatment groups. Abatacept was
well tolerated, wth an overall safety profile similar to that of placebo.

Patients with active RA and an inadequate response to at [@asbnths of TNF antagonistherapy
were randomly assigned to receive abatacapt258) or placebon=133) every2 weeks forl month,
then every 4 weeks for 6 months#®® Patients discontinuedTNF antagonisttherapy before
randomization but were given at leastother DMARD. Afte6 months, the rates oACR20esponses
were 50.46in the abatacept group and 19%in the placebo group (p<0.0QI)he rates oACR5&Nd
ACR70esponses were also significantly higher in the abatacept group¥2én8l 10.24 respectively)
than in the placebo group (3.8 and ¥%5p<0.003 for both comparison). Atmonths, significantly more
patients in the abatacepgroup (47.89 had a clinically meaningful improvement from baseline in the
Health Assessment Questionnaire Disability Index (placebd@®p=80.001). The incidence of adverse
events and serious infections were similar in each group.

Due to a lack of othedata for therapy for2 years with abatacept, this opeabel extasion study has
been includedPatients completing th&-month trial were eligible to enter the longerm openlabel
extension trial to evaluate the safety and efficacy of abatacept dizipgars of the ATTAIN (Abatacept
Trial in Treatment of AMINF INadequate responders) trial in patients with “®AA total of 317
patients (218 from the abatacept and 99 from the placebo group) entered, and 228 ¢tbnpleted 18
months of longterm extensiam treatment. The ACR20esponses ab months and2 years were 59.4 and
56.294 ACR5023.5 and 33.25 ACR7011.5 ad 16.24 respectivelySafety data were consistent with
adverse effects reported in th&month trial.

In a doubleblind study, 652 patientsith active chronic RA despite treatment withethotrexatewere
randomized to abatacept (10 mg/kg) or placebo once morttiifter 6 months in the abatacept in
Inadequate Responders to methotrexate (AIM) stuB¥;R20(68% versus 499, ACR50(40% versus

17%), andACR7Q20% versus7% responses occurred more frequently in the active treatment group
than in the group receiving placebo (p<0.05 for all comparisons). These differences were maintained at
1 year withACR2((73%versus 409, ACR5(048%versus 189, and ACR702%%0versus 69 responses,

all occurring more frequently with abatacept (p<0.001 for all comparisons). Physician function and
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progression of joint damage also favored abatacept. The incidence of adverse events was similar in both
groups. There @as, however, a higher incidence of infusion reactions with abatacep¥q&fgan with
placebo (4.% p<0.05). The manufacturer of abatacept, which also employs several of the authors,
funded this study. At the end df year, 539 patients remainetf? Patiens who received placebo fdr

year were switched to abatacept and followed fbadditional year with 488 patients complegrthe 2

years of evaluationAfter the second yearACR2Gscores from yeaP were similar to yead. Further
inhibition of radiograpit progression during yea? of abatacept treatment was observed @7
reduction in mean change of total score in y@aversus year; p<0.0001), and minimal radiographic
progression was observed (mean change in total score from baseline was 1.1 and/éaé laaind 2,
respectively)®3

The efficacy and safety of abataceptmethotrexatenaivepatients with early RA @reinvestigated in a
double-blind phase3 study#®* Patients had RA for less tha@hyears and had a mean DAS28 of 6.3.
Inclusion criteria als@equired patients to have erosions and be seropositive for rheumatoid factor
and/or anttCCP2 thatare associated with poor radiologic outcomes. Patients were randomized to
abatacept 10 mg/kg plusethotrexate (n=256) or placebo plumethotrexate (n=253) The ceprimary
endpoints were the portion of patients achieving disease activity score in 28 joints2&Asfined
remission and joint damage progression measured by Gemandlified Shargotal score atl year.After

1 year, a significantly greater progmn of abatacept plusmethotrexatetreated patients achieved
remission (41.% versus 23.35 p<0.001).Less radiographic progression occurred in the combination
treatment group (mean change in total Sharp scd&63 versus 1.06; p=0.04)dverse effectavere
comparable between groups for frequency of adverse effects, serious adverse events, serious
infections, and malignancies.

The efficacy and safety of abatacegmtministered subcutaneous{{sC)n 1,457 RAoatients who had an
inadequate response tmethotrexatewas studied ira randomized, doubkblind, doubledummy, non
inferiority study Study Sd).#°® Patients were randomized with stratification by body weigh6@<kg, 60
to 100 kg, =100 kg) to receivabataceptl25 mgSCinjections weekly, after aisgle IV loading dose of
abataceptbased on body weight oabataceptlV on days1, 15, 29, and every weeks thereafter.
Patientscontinued taking their current dose ofiethotrexatefrom the day of randomizatioriTlhe main
outcome measure wad\CR20at 6 months. The prespecified norAnferiority marginwas a treatment
difference of-7.5% The percenage of patientsachieving ACResponse in theabataceptSC and IV
treatment arms at6 months was as followACR2(q76% SC 76% IV); ACR5052% SC 50% IV); ACR70
(26% SC 25% IV). Nortinferiority of abataceptSCrelative to 1V infusions ofabataceptwith respect to
ACR20responses up to6 months of treatment was demonstrated. No major differences in ACR
responses were observed betweedV and SCtreatment groups insubgroups based on weight
categories

abatacept (Orencia) versus infliximab (Remicade)

A doubleblind trial compared the efficacy and safety of abatacept and infliximab in 431 adults with
RA%%6 Patients were randomized to abatacept approximately 10 mg/kgre 4 weeks (=156),
infliximab 3 mg/kg every8 weeks (=165), placebo everyd weeks (=110), and background
methotrexate. The primary objective of the study was to evaluate the mean change from baseline in
Disease Activity Scofbased on erythrocyte seémhentation rates; DAS2ESR for the abatacept versus
placebo groups at day 19At 6 months, mean changes in DAS28 (ESR) were significantly greater for
abatacept versus placebe2(53 versus1.48 p<0.001) and infliximab versus placeb@.25 versus

1.48; p<0.001). At day 19°ACR20esponses were significantly greateith abatacept versus placebo
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(ACR2066.P0versus 41.85 p<0.001) ACR2Gesponses were also significantigher in the infliximab
group versus placebdACR2059.8%0versus 41.85 p=0006).For abatacept versus infliximab treatment
at day 365, reductions in the DAS28 (ESR) w88 versus2.25. At day 365, thACR20esponse rates
were 72.4%or abatacept ad 55.8%or infliximab.The DAS28efined renmission rates were 18%and
12.24 for abataceptand infliximab, respectivelyAdverse events and discontinuations related to
adverse events were lowerith abatacept than infliximabThe manufacturer of abatacept funded the
study.

abatacept(Orencia) versus adalimumab (Humira)

AMPLE (Abacept versus Adalimumab Comparison in Biold¢give RA Subjects with Background
Methotrexate) was a phase 3, randomized, prospective stdtiPatients with active RM{646) who

had never received a biologic agent and had an inadequate response to nestatgrwere randomized

to abatacept 125 mg SC weekly or adalimumab 40 SC biweekly, both given in combination with
methotrexate for the2-year study period. Patients were not blinded, but the independent clinical
assessors, as well as the radiologists intetipg the radiographs, were blinded with regard to each
LI GASYyGQa GNBFGYSYGd ¢KS LINA Y NE ASR2But Iday Othes | a
comparisons measured were radiographic response (of the hands and feet taken at baseline and on day
365), as well as overall safety. Ayear, 274 (86.2y of the abataceptreated patients and 269 (82 of

the adalimumaktreated patients completed the study. The main reasons for discontionavere lack

of efficacy (3.8%of abataept-treated patientsversus 4.6%of adalimumaktreated pdients) and
adverse events (3.54f abataceptitreated patients versus 6% of adalimumabktreated patients). The
proportion of patients achieving aACR20esponse atl year was 64.8% (95@,59.5%to 70%) in the
abatacet group and 63.4% (95%,58.2%to 68.6%) in the adalimumab group. The differenceACR20
resporse rates between groups was 1.1% (96%-6.5%to 8.7, demonstrating noninferiority of
abatacept compared to adalimumab. The rate of radiographicpragression from baseline t& year

was observed to be 84%8in the abatacept group and 88®in the adalimumab group (tlerence
between groups was 4.1% (930%4-1.5%to 9.6%). The rate okerious adverse events was 10.1% in the
abatacept group and 9.1% the adalimumab group. Discontinuations due to adverse effects occurred
at almost twice the rate in the adalimumab group @)lthan in the abatacept group (34. The
incidences of infection (63.2%&rsus 61.%0) and malignancies (1.6%rsus 1.2 were simliar between

the 2 groups; however, the rate of autoimmune events was higher in the abatacept grouto(3.1
compared to the adalimumab group (242 Statistical analyses were not reported on these safety
measures. Local injection site reactions occurredigmiBcantly fewer patients in the abatacept group
than in the adalimumi group (3.8%versus 9.% 95% Cl, -9.13 to -1.62 p=0.006). A follw-up
publication reported 79.2% of abatacept and 74.@#%@adalimumab patients completed yearof the
AMPLE trial. year2, efficacy outcomes, including radiographic results, remained comparable between
groups and with yearl results. The ACR20at year 2 was 59.7% for abatacept and 60.1%6r
adalimumab. Overall, the rates of adverse events and serious adverse evengtsiwilar between the

2 groups; however, there were more seriom$ections with adalimumab (3.8% versus 5)8Wtcluding?
cases of tuberculosis with adalimumab. There were fewer discontinuations due to adverse @v8%is
versus 9.%9 or serious advese events (1.6%ersus 4.99 in the abatacept group. Injection site
reactions occurred lesfsequently with abatacept (4.1%ersus 10.%.4%8
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adalimumab (Humira) withmethotrexate versus placebo fethotrexate

The AntiTNF Research Study Program of the Mdomal Antibody D2E7 in Rheumatoid Arthritis
(ARMADA) trial was a 2#eek, doubleblind study of 271 patients with active RA despite treatment
with methotrexate*®® Patients were randomly assigned to receive adalimumab 20, 40, or 80 mg or
placebo SC every ath week while continuing to take their lotgrm stable dosage ainethotrexate

The proportion of patients achievilgCR2@t 24 weeks was significantly greater in the adalimumab 20
mg (47.8%), 40 mg (67.29, and 80 mg (65%) groups than in the placebaaup (14.84 p<0.001 for all
comparisons with placebo). Most patients receiving adalimumab achievesflCiPdesponse at week

1. Compared with theACR50esponse rate of 8% in the placebo groupACR50esponse rates were
higher in the groups receiving alimumab 20 mg (31%p=0.003), 40 mg (55%2 p<0.001), and 80 mg
(42.84 p<0.001). Nearemission, defined as aACR70esponse rate, occurred in £8of the placebo
group (p<0.001), 10%of the 20 mg group (p=NS), 260@f the 40 mg group (p<0.001), and®.2%6 of

the 80 mg group (p=0.02). The incidence of adverse events was similar in all groups.

A randomized trial of adalimumab evaluated 619 patients with active RA who had average disease
duration of more than 10 years and who had inadequate responsené&hotrexate®® Patients
received adalimumab 40 mg every other week, 20 mg every week, or placebo. All patients received
stable doses omethotrexate The primary efficacy endpoints were radiographic progression at week 52
(total Sharp score by a modifiedetod [TSS]), clinical response at week 2ZCR2}) and physical
function at week 52(HAQDI). Radiographs were assessed using a modified version of the Sharp
method. Digitized images were scored by physicians who were blinded to the treatment, chromblogic
order, and clinical response of each patient. Erosion scores were recorded for each hand/wrist and each
forefooton a6-LI2 Ay i aoOFtS on I y2 SNPB 2®oiitanvolvemert; 2m2 RA &
separate quadrants with erosion or 24 40%joint involvement; 3 = 3 separate quadrants with erosion

or 41to 60%joint involvement; 4 = all 4 quadrants with erosion ort6180%joint involvement; and 5 =
extensive destruction with 80%joint involvement). Joint space narrowing scores were recored

each hand/wrist and each forefoot ongapoint scale (0 = no narrowing; 1 = up t@2%arrowing; 2 = 26

to 65% narrowing; 3 = 66 to 998arrowing; and 4 = complete narrowing). To determine the modified
TSS for each patient, the total erosion scorels® to 230) and the joint space narrowing score (scale 0

to 168) were added (TSS scale 0 to 398). At weeks 24 and 52, adalirmeatald patients had
significantly less disease progression than plaeebated patients. Patients receiving adalimumab plus
methotrexate experienced significantly less radiographic progression than those takathotrexate

only (p<0.001). At week 52, no new erosions were observed in significantly more patients receiving
adalimumab 40 mg every other week (6%98than in thosetaking placebo (4%). In addition, joint
erosion scores improved in almost twice as many patients receiving adalimumab 40 mg every other
weekthan placebo (38 @&versus 19.3%respectively). At 52 weekBCR20esponses were achieved by
59%of patients reeiving adalimumab 40 mg every other week (placeb&y2d4nd ACR50esponses

were acheved by 41.5%placebo 9.%9. ACR70was achieved by 23.2%f patients treated with
adalimumab 40 mg wery other week compared to 4.5% the placebo group. Physical functio
improved significantly more for patients receiving adalimumab 40 mg every other week than for
LI GASyGa 2y LXIFOS62 O6LIKndaamOd ¢KS NIGS 2F I R¢
adalimumab and placebo, although the proportion of patientsaing serious infections was higher in
patients receiving adalimumab (34 than placebo (0BT LIKndnnHOd® ¢KS Yz2aid 02
occurring in adalimumab 40 mg and placebsated patients, respectively, included injectigite
reaction (26.% versus 244, upperrespiratory infection (19.% versus 13.%9, rhinitis (16.46 versus
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16.9%), and sinusitis (15% versus 1%9. Fortytwo adalimumab patients and 13 placebo patients
withdrew from the study due to adverse events.

A doubleblind study enrolled799 patients with RA with active disease of less tBamears duration to
compare the efficacy and safety of adalimumab plusthotrexateversus either monotherapy ovex
years ¢ the PREMIER stud$t Patients had previously not receivenethotrexate Patierts were
randomized to adalimumab 40 mg every other week phusthotrexate or either monotherapy.Co
primary endpoints at yeafll. were ACR50and mean change from baseline in the modified TSS. The
combination therapy had a superidgkCR50response atl year (2% compared to those receiving
methotrexate(46%) or adalimumab monothepy (424 both p<0.001)The combination group had less
radiogralK A O LINPINBaAA2Y OLKNPAnAHOT & YSlandANBaR 0@
patients onmethotrexateand adalimumab monotherapyAdverse events were similar in all groups.

adalimumab (Humira) in DMARDonresponders

In a 26week, doubleblind, placebo-controlled trial, 544 patients with RA who had failed therapy with
other DMARDs were randomized to monotherapy with adalimumab 20 mg every other week, 20 mg
weekly, 40 mg every other week, 40 mg weekly, or placébafter 26 weeks, patients treated thi
adalimumab 20 mg every other week, 20 mg weekly, 40 mg every other week, and 40 mg weekly had
significantly better response rates than those treated with placehGR20(35.8% 39.34 464 and

53.4% respectively versus 194 p}).01);ACR5018.94 20.84 22.14 and 35%versus 8.2 LK1 ®n p
ACR7(8.94 9.84 12.4/4 and 18.4%versus 1.8 pX).05). Patients treated with adalimumab achieved
better improvements in HA@I scores than those receiving placeba®1 for all compar@ns). There

were no significant differences between treatment groups in the occurrence of serious adverse events,
serious infections, or malignancies. Injection sitaat@gon occurred in 10.6 and 0.966 adalimumab
andplacebotreated patients, respectivg (pK).05).

adalimumab (Humiralersus certolizumab pegol (Cimzia)

EXXELERATE: A -W@&Ek multinational, randomized, singl#ind, parallelgroup, superiority trial
compared the efficacy of adalimumab and certolizumab pegol, both tgttkground methotrexate
therapy in adult patients with RA1£915)53 Eligible patients were biologic DMARBIve with active
RA&ASIAS RS&ALAGS x wmu ¢&Evede ragdemlyyaSsigied 1t ING dertoliz@matii K S
200 mg every 2 weeks (following titration) or adalimumab g every 2 weeks while continuing
methotrexate in a doubldlind 12week phase. Stable doses of NSAIDs and oral glucocorticoids
O0X wmMn Y3 LINBRyAaz2yS SljdAaglrtSyido 6SNB Fff26SRd
corsidered either responders (DASEESRX o ®H 2BESRSBRAzQG A2y 2F X MOPH
nonresponders. Responders continued the originally assigned treatment while nonresp@68exith
certolizumab pegol, 57 with adalimumalgre immediately switched to the alternateeatment group
following titration per manufacturer dosing recommendatiorfsneeded Those who still did not
respond at 24 weeks despitE2 weeks of secondaryeatment (38% with adalimumab second, 42%

with certolizumab secondyere considered nonresponders tidNTF inhibitors and were ihdrawn from

the study. Following 12 weeks of therapyy statistically significant difference was found between
adalimumab and certolizumab pegol in ACR20 response (71% versus 69%, resp&di\@e8;; 95% ClI,

0.67 to 1.2; p=04d7) or in DAS28 (ESR) low diseastvity achievement (30% in both groups; OR, 1,

95% CI, 0.75 to 1.34). Likewise, following 104 weeks of therapy, no difference was found in DAS28 (ESK
low diseaseactivity achievement (33% with adalimumab versus 35% wattolizumab pegol; OR, 1.09;
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95% ClI, 0.82 to 1.45; p=0.532). A similar number of treatreergrgent adverse effects were reported
in each group (74% to 75%).

anakinra (Kineret)

In a 24week extension of a 2dveek, randomized, doubiblind study of anakira in 472 patients with

RA, patients who had received placebo were randomized to receive anakimng,3bmg, or 150 mg

SC daily?* Patients who had been initially randomized toof the 3 anakinra dosages continued to
receive the same dosagRadiograph®f the hands were obtained at baseline and at 24 and 48 weeks.
The radiographs were evaluated using a modified T&8.mean change in the modified TSS of 178
patients who completed 48 weeks treatment with active drug was significantly less than theechang
observed in the 58 patients who received placebo for 24 weeks and anakinra for 24 weeks (p=0.015).
Significant reductions in the second-24ek period were observed in patients receiving anakinra 75
mg/day (p=0.006) and 150 mg/day (p=0.008). The modifi8& was reduced significantly more during

the second 24veek treatment period compared to the first (p<0.001).

anakinra (Kineret) and etanercept (Enbrel) combination therapy

Two hundred fortyfour patients in whom RA was active despitethotrexate therapy were treated

with etanercept 25 SC mg twice weekly, etanercept 25 mg SC twice weekly plus anakinra 100 mg daily,
or etanercept 25 mg SC once weekly plus anakinra 100 mg daily fioonths in a doublélind
multicenter study2®® Patients werenaiveto antigytokine therapy. Thiryone percent of the patients
treated with twice weekly etanercept plus anakinra achievedd&@R50esponse, compared with 44

of the patients treated with etanercept only (p=NS). The incidence of serious infeci8agof
etanerceptalone and 3.%to 7.4%for combination therapy), injectiosite reactions, and neutropenia

was increased with combination therapy.

anakinra (Kineret) withmethotrexate versus placebo #ethotrexate

A total of 419 patients with moderate to severe active, RAspite at leasé months of methotrexate
therapy, received either placebo or anakinra 0.04 to 2 mg/kg SC daily in additioethotrexate®® At

12 weeks, the proportion of patients who achieved A8R20esponse was significantly higher among
those whoreceived anakinra 1 mg/kg (%% p=0.001) and 2 mg/kg (%8 p=0.007) than among those
who received placebo (29. At 24 weeks, the percentage of responders remained significantly higher
among anakinra 1 mg/kg recipients MR than among placebo recipient236 p=0.004). Similar
improvements in anakinrireated subjects were noted in individual ACR components, ons&Cit20
response, sustainability &#CR20esponse, and magnitude of ACR response. This study was supported
by a grant from the manufacturerd anakinra.

In a doubleblind study, 506 patients with active RA despite treatment witlethotrexate were
randomized to receive anakinra 100 mg or placebo SC daily in addition to continued treatment with
methotrexate®°” At the first study assessment (veeks), twice as many patientschieved anACR20
response with anakinra as with placebo (p<0.005). The primary outc&@&20at week 24, was
achieved by 38% of the anakinra group and by 2#%he placebo group (p<0.001). A greater
proportion of patients treéed with anakinra also achieve®iCR5q1 7% versus8% p<0.01) andACR70

(6% versus 2% p<0.05) responses. Compared with placebo, anakinra also resulted in significant
responses in individual components of the ACR response, pain, CRP levels, and ES&y Thefita

for anakinra was similar to placebo, except for more frequent malchoderate injection site reactions
(6%%versus24%). The manufacturer of anakinra supported the study.
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baricitinib (Olumiant)

The efficacy and safety of baricitinib 2 mg omntaly was assessed thphase 3randomized, double

blind, multicenter studies iradult patients with active RA diagnosed according to the ACR/European
League Against Rheumatism (EULAR) 2010 critépf>1° RABUILD(n=684) andRABEACONNn=527)

were 24week trials conducted in patients who had moderately to severely active RA and an inadequate
response or intolerance to conventional DMARDs (cDMARRASBUILD) or TNF inhibitors with or
without other biologic DMARDs (FBEACONPatients who were over 18 ges of age were eligible if

they had at least 6 tender and 6 swollen joints, present at baselmdaoth trials patients were
randomized 1:1:1 to receive baricitinib 2 mg or 4 mg once daily or placebo in addition to their existing
cDMARD treatment. e primary endpoint of each study was the proportion of patients who achieved
an ACR20 response at week Which occurred in 62% versus 39% of those treated with baricitinib and
placebo, respectively, in RB\ L[ 5 O LIKndnam0 YR pp: OBEECHE HT
(p<0.001) Any nonresponding patients by week 16 could be rescued with the baricitinib 4 mg once
daily. At week 24, the results of both studies revealed higher ACR20 response rates witlinifmaricit
compared to placebo RABUILD:61% versus42%; RABEACON45% versus 27%), as well as
improvements in theDAS2§oint count C reactive proteifDAS28CRP)defined as DAS28RP < 2.6
(RABUILD:31% versus 11%, respectivelRABEACONL11% versus 6%,espectively). Secondary
outcomes that also demonstrated greater effectiveness in the baricitinib 2 mg group versus placebo
were improvements in physical function as measured byHA&3DIland general health status assessed

by the SF36.

certolizumab pegol(Cimzia)

The FAST4WAREF(icAcy and Safety oérTolizumalpegol¢ 4 weeldy dosAge in Rheumatoi@thritis)
study was a 24veek, multicenter, doubldlind trial that evaluated the efficacy and safety of
certolizumab pegol as monotherapy in patients wihtive RAR! Patients who had not received a
biologic therapy for RA withi® months and had previously failed at leastDMARD 1§=220) were
randomized 1:1 to receive certolizumab pegol 400 or placebo evergt weeks.ACR20esponse at
week 24, the primargndpoint, was 45.%for certolizumab pegol and 98for placebo (p<0.001Most
adverse events in both groups were mitd moderate. There were no reports of tuberculosis,
opportunistic infections, malignancy, demyelinating disease, or congdstiad falure in either group.
However,2 cases (1.9 of serious infection an@ caseq1.8%) of benign tumors were reportedhithe
certolizumab pegol groufhis study was funded by the manufacturer of certolizumab pegol.

certolizumab pegol (Cimzia) methotrexate versusmethotrexate monotherapy

RAPID 2 was a 2#deek, phase, multicenter, doubleblind study that evaluated the efficacy and safety

of subcutaneous certolizumab pegol ploethotrexate compared with placebo plusmethotrexate>®'?

Patients (=619) with ative adultonset RA were randomized 2:2:1 to certolizumab pegol 400 mg at
weeksO0, 2, and4 followed by 200 mg or 400 mg plusethotrexate or placebo plusnethotrexate

every2 weeks for24 weeksThe primary endpointACR20esponse at week 24yas acheved by 57.%06

of the lowdose certolizumab pegol group, 5%®f the highdose certolizumab pegol group, and &7

of the placebeli NB I 4§ SR I NP dzLJ 6 LKA & n smamdbhighddsé gidins aldo isigaifidartly LJS -
inhibited radiographic progression; rae changes from baseline in mTSS at week 24 were 0.20ahd
NBaLISOGAGStesr @GSNRdzA MdH F2NJ LI | 0S62 ONIyl |yl
certolizumab pegol compared to placebo based on mean changes from baseline iDIHA@eek24

0 LY»Kn dMvost mdvebse events were mild or moderate, with low incidence of withdrawals due to
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adverse events. Five patients treated with certolizundygol developed tuberculosifhe RAPID 2
study was fully funded by the manudfrer of certolizumalpegol.

Certolizumab pegol plusethotrexateand placebo plusnethotrexatewere compared in 982 patients
with active RA with an inadequate responsentethotrexatetherapy alone’*® The 52week, phases,
randomized, doublélind trial evaluatedACR20esponserates at week 24 and the mean change from
baseline in the modifiedbtal Sharp score at week 5€ertolizumab pegol was given as an initial dosage
of 400 mg at week®, 2, and 4, with a subsequent dosage of 200 mg or 400 mg given e¥engeks,
plus methotrexate, or placebo plusmethotrexate At week 24, ACR20response rates using
nonresponder imputation for the certolizumab pegol 26ty and 400 mg groups were 58.8%d
60.84 respectively, as compared with 13.6%r the placebo group. Differences mCR20response
rates versus placebo were significant at wdednd were sustained to week 52 (p<0.001). At week 52,
mean radiographic progression from baseline was reduced in patients treated with certolizumab pegol
200 mg (0.4 Sharp units) or 400 mg (0.2 Shenifs) as compared with that in placelieated patients
(2.8 Sharp units) (p<0.001 by rank analysis). Adverse effects were mild or moderate.

The CGEARLY trial, a multicenter, douldiend, placebecontrolled trial, compared the efficacy of
methotrexate monotherapy versus certolizumab pegol with methotrexate in DMARDe patients

with moderate to severe RA over 52 weeks (n=8t9Patients were randomized 3:1 to certolizumab
pegol (400ng at weeks 0, 2, and 4, then 20@ every 2 weeks thereaft@¢rwith methotrexate or
placebo with methotrexateThe primary outcomes were sustained remission (SREM) and sustained low
disease activitp & [ 5! 0 & RSFAYSR o0& 5! {Hy aspegiaty mie o dH
patients assigned tthe certolizumab grougompared withplacebo achieved sREM (28.9% versus 15%,
p<0.001) and sLDA (43.8% ver28s%6%, p<0.001)The hcidence of aderse eventsincluding serious
adverse effects, wasimilar between treatment groups In an expansion of this study, 293 were
NBTNI YR2YAT SR HYoYH OSNIi2ft Al dzYlF o6 LS3I2f G F adl
(every 4 weeks), or placebplus methotrexate (certolizumab pegol discontinuét)The primary
endpoint was the percentage of patients who maintained benefit without flares throughout weeks 52
through 104. A tgher proportion of patients treated witltertolizumab pegomaintained a baefit
compared to those who discontinuazkrtolizumab pego{48.8% and 53.2% versus 39.2%, respectively;
p=0.112 and p=0.041, respectively).

etanercept (Enbrelplus methotrexate versusmethotrexate monotherapy

The combination of methotrexate and etanerd¢ep active early RA (COMET) study compared remission
and radiographic nomprogression in patients treated with methotrexate monotherapy or combination
of etanercept with methotrexat@® A total of 542 methotrexateaivepatients with early moderatéo
sevae rheumatoid arthritis for3 to 24 months were randomized to methotrexate monotherapy
(n=268) titrated up from 7.5 mg per week to a maximum of 20 mg per week by @/eeknethotrexate
with the same titration schedule plustanercept 50 mg weeklynE274). In the doubleblind study,
remission was measured with the DAS28 and radiographiepnogression measured thi modified
total Sharp scorelFifty percent of patients on combination therapy achieved clinical remission
compared to 286 receiving methotrexatemonotherapy (effect difference22.03%0; 95% CI, 13.96 to
30.15 p<0.0001). The manufacturer of etanercept funded the study.

The COMET study continued to evaluate the outcomes of patients who completed the first yealof the
year study?'’ The original compiations group either continued etanercept plus methotrexatel(11)
or received etanerceptnonotherapy(n=111) in yeal. The original methotrexate group received either
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methotrexate plus etanercepnE90) or continued methotrexate omotherapy (=99) in yar 2. Efficacy
endpoints were DAS28 remission and radiogiepmonprogression at yea2. DAS28 remission was
achieved by 62/108 patients of the etanercept plus methotrexate group continuous group, 54/108
patients for the etanercept plus methotrexate grotipen switched to etanercept only, 51/88 patients
of the methotrexate group switched to combination therapy, and 33/94 patients in the methotrexate
monotherapy group (p<0.01 for the etanercept plus methotrexateZgear group, and methotrexate
monotherapyfor yearl then combination therapy for yed versus the methotrexate monotherapy for
2-years group)The proportions of subjects achieving radiographic nonprogressig360Q) were 89/99

of the combination therapy ovef years group, 74/9%f the combindion therapy then etanercept
monotherapy group, 59/79 methotrexate then combination therapy group, and 56/83 methotrexate
monotherapy over2-years group (p<0.01 versus each of the other grouNs) new safety issues or
differences in serious adverse evemtsre reported.

etanercept (Enbrel) plus methotrexate versus methotrexate monotherapy versus etanercept
monotherapy

The TEMPO study evaluated the combination of etanercept plus methotrexate versus each of the single
treatments in 686 patients with RA® In the doubleblind study, patients were randomized to
etanercept 25 mg twice weekly, oral methotrexate up tor2§ weekly or the combinatiorin the 682
patients that received study drug, the combination was more efficacious than methotrexate or
etanercept done in retardation of joint damage over 52 weeks (mean total Sharp s¢bil [95% ClI,

1 to -0.07] versus 2.895% CI,1.08 to 4.5] p<0.000] and 0.52 5% CI-0.1 to 1.1% p=0.0006,
respectively). The primary efficacy endpoint was the numeric ircdeke ACR response (AGR area
under the curvg/AUC) over the first 24 weekSCRN AUC at 24 weeks was greater for the combination
group compared with etanercept alone and methotrexate alone (18/8%s [95% CI, 17.1 to 19.6]
versus 14.7%ears [13.50 16; p<0.000] and 12.2%years P5% CI11 to 13.4 p<0.000], respectively).

The mean difference in A@RAUC between combination and methotrexate alone was 6.1 (95% ClI, 4.5
to 7.8, p<0.0001) and between etanercept and methotrexate was 234 CI0.8to 4.2 p=0.0034). To
evaluate the clinical response between 12 and 24 weeks in subjects with Rveek2nonresponders

from the above TEMPO study were assessed at 24 weeksdawgao ACR response criteridihe
proportion of subjects who successfully mi@ined response to 52 weeks was analyzed as were
radiographic outcomes. Over 89of the week 24ACR2(50/70 responders in the etanercept plus
methotrexate arm sustained their response to 52 weeRdn the etanercept arms, a delayed clinical
response wasnot associated with increased radiographic progression at week 52. The number of
patients reporting infections or adverse events was similar in all groups.

golimumab (Simponisubcutaneous

GOAFTERThis was a phas®, multicenter, doubleblind trial that included 461 patients with
moderately to severely active rheumatoid arthritis who had previously receivedh TNFiI K 82NJ LJ& c
Eligible patients had been treated with at leastdose of aTNF antagonispreviously. Patients
continued stable doses of methotrexat sulfasalazine, hydroxychloroquine, oral corticosteroids, and
NSAIDs. Patients were randomized to receive subcutaneous injections of placetib)( 50 mg
golimumab (=153), or 100 mg golimumabn£153) every4 weeks. The primary endpoint was
achievementof ACR2Gt week 14 At week 16, patients who did not achie®R2@vere given rescue
therapy and changed treatment from placebo to 50 mg golimumab,romf50 mg to 100 mg
golimumab.At week 14, 1% of patients on placebo, 3566 patients on 50 mg golimmab OR 2.5,
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95% CI1.5 to 4.2 p=0.0006), and 38%f patients on 100 mg golimumab (ORS8; 95% CI, 1.6 to 4,7
p=0.0001) achieveACR20Serious adverse events were recorded%of patients on placebd%on
50 mg golimumab, an8%on 100 mg golimumna

GOFORWARDTthis was a phasg, multicenter, doubleblind, placebo controlledrial.>? All patients
were diagnosed with moderate to severe RA and had been on a stattleotrexatedose of 150 25
mg/week mmediately prior to screeningPatients (=444) were randomized to receive placebo plus
methotrexate golimumab 100 mg SC plus placebo, golimumab 50 mg SOmpliwtrexate or
golimumab 100 mg SC plosethotrexateevery4 weeks. Primary endpoints were proportion of patients
that achievedACR20at week 14 and the change from baseline in the HBQat week 24. The
proportion of patients who achieved arACR20response at week 14 was 33.1% in the
placebommethotrexate group, 44.4%(p=0.059) in the goliomab 100 mg/placebo group, 55.1%
(p=0.001) in the gohumab 50 mgmethotrexate group and 56.2%p<0.001) in the golimumab 100
mg/methotrexategroup. At week 24, median improvements from baseline in HAGcores were 0.13,
0.13 (p=0.24), 0.38 (p<0.001), and 0.5 (p<0.001), respectielyeek 52, theACR20esgponse rates
were 444 for the placebahethotrexategroup, 45%or the golimumab 100 mglus placebo, 64%or

the golimumab 50 mgnhethotrexate and 58%or the golimumab 100 mghethotrexategroup>??2 The
golimumab 100 mghethotrexategroup had a higher rate aerious adverse effects and infections2-A
year followup of this trial reported that 392 patients continued from week 52 through week 104.
Clinical improvement wamaintained through week 104; 75% golimumab 50 mg -fnethotrexate
patients acleved an ACR20response and 72%f patients randomized to golimumab 100 mg +
methotrexate achieved aACR20esponse. Incidences of serious infections were 2.24, 4.77, and 5.78
per 100 patieyears of followup for golimumab 50 mglus methotrexate golimumab 100 m plus
placebo, and 100 mglusmethotrexate respectively??

GOBEFOREThis study evaluated 637 patients with moderately to severely active RA who were
methotrexatenaive and had not previously been treated with a biologiF antagonist452° Patients
wererandomized to receivenethotrexate golimumab 50 mg SC ploethotrexate golimumab 100 mg
SC plusnethotrexate or golimumab 100 mg SC monotherapy. For patients receimatbotrexate the
methotrexatedose was 10 mg per week beginning at wéednd inceased to 20 mg per week by week
8. Golimumab dose or placebo wasiministered everyl weeks.The use of other DMARDSs other
biologics was prohibitedThe primary endpoint was the percentage of patients achievingh@R50
response at week 24 he combinabn groups of golimumab 50 mg or 100 mg phusthotrexatein the
intent-to-treat population did not show a significant difference on proportion of patients achieving
ACR50esponse from the placebo plusethotrexategroup (38.46and 29.44 respectively; p8.053).
When 3 untreated patients were excluded in a pesbc modified ITT analysis, tHECR50response
showed statistically significant differences between the combined group and placebmethstrexate
(38.8%versus 29.% p=0.049) and between golimu&é0 mg plusnethotrexate(40.9/4 p=0.038) but

not golimumab 100 mg plusnethotrexate (36.346 p=0.177) and placebo plumethotrexate
Golimumab 100 mg plus placebo wasn inferiorto placebo plusnethotrexatefor the ACR50esponse

at week 24 (33.% 95%Cl, -5.2% to-10%). The combination of golimumab plasethotrexate
demonstrated a significantly better response compared with placebo iplethotrexatein most other
efficacy parameters, including response/remission, according to the Disease ActivityrS2@ieints.

In a multicenter, doublélind, randomized controlled trial, golimumab was evaluated in 172 patients
with RA despite treatment witlmethotrexate®%¢ Patients were randomized tb of 5 treatment arms:
placebo plusnethotrexate golimumab 50 mg@r 100 mg ever or 4 weeks plusnethotrexatethrough
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week 48. Patients originally assigned to receive injections every 2 weeks had the interval increased to
every 4 weeks starting at week 20. Patients assigned to the placebo group were given infliximab 3
mg/kg at weeks 20, 22 arZB and then ever weeks.Methotrexatedoses were stalel throughout the

study period.Seventyfive percent ofpatients completed the studyThe primary endpoint was the
proportion of patients achieving aACR20esponse at week 6. TheACR20esponse rates at week 16
were 37.1% for placebo -ethotrexate group, 50%for golimumab 50 mg every2 weeks +
methotrexate 60%for golimumab 50 mg every weeks +Hnethotrexate 79.4%or golimumab 100 mg
every 2 weeks +methotrexate (p<0.001 versus placebo), and 55.9% golimumabl100 mg every
weeks +methotrexate At week 20, patients who had been receiving golimumab injections eXery
weeks switched to injections evefyweeks without an appreciable decrease in theportion of ACR20
responders.The patients on golimumab 100 mgmnethotrexate had increasednjection site reactions
(36.1% compared to theplacebo group (11%). Three serious infections were reported in the
golimumab groups compared ®serious infections reported in tls@ patients who received infliximab
after week 20.

golimumab (Simponi Aria) intravenous methotrexate versus placebo #ethotrexate

GO FURTHER was aw&kk randomized, doubiblind, placebecontrolled, multicenter, phase3
trial.>?’ Patients (1=592) 18 yees of age and older with moderately to severely active RA despite
concurrentmethotrexatetherapy and had not previously been treated with a biologiddF antagonist
Patients were diagnosed by the ACR criteria and had at &astollen and6 tender joirts. Patients
were randomized 2:1 to receive golimumab 2 mg/kg IV at wékks and every8 weeks thereafter
(n=395) in addition tomethotrexate (15to 25 mg/kg) or placebonE197) in addition tomethotrexate
(15to 25 mg/kg). Both groups had sianilbaseihe demographics and 81% were women and 808te
Caucasian. The primary endpoint of the trial was the petagm of patients achieving a 20%CR
improvement by week 14. At week 14, 231 of 395 (%8.patients in the golimumab methotrexate
group and 49 ofl97 (24.99 patients in the mcebo +methotrexate group achieved a 20%CR
improvement 5% CIl25.9 to 41.4;p<0.001). The most common adverse effects at week 14 were
infections and infeations with 24.3% in the golimumab and 20.8%the placebo groupln an openr
label expansion study, clinical response with golimumab + methotrexate was maintained through week
100528

infliximab (Remicade)

The BeST study compared clinical and radiographic outcomédiffierent treatment strategies in a
multicenter, rardomized clinical trial?® Treatment strategies were DMARD monotherapy, stgp
combination therapy, initial combination therapy with tapered hidse prednisone, and initial
combiration therapy with infliximabTreatment adjustments werdone every3 months. For patients

with early RA, initial combination therapy including either prednisone or infliximab resulted in earlier
functional improvement and less radiographic damage aftgear than did sequential monotherapy or
step-up combination therapyAfter 5 years, initial combination therapy resulted in significantly less
joint damage progression, reflecting the earlier clinical respéése.

infliximab (Remicade) withmethotrexate versus placebo fethotrexate

One thousand fortynine RA patients with activeiskase and no prior treatment witmethotrexateor
TNF antagonistvere randomized tdl of 3 treatment groups:methotrexate+ placebo,methotrexate +
infliximab 3 mg/kg, andnethotrexate + infliximab 6 mg/kg3! Methotrexate dosages were rapidly
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escalated t020 mg/week and infliximab or placebo infusions were given at wéeRs6, and every8
weeks thereafter through week 46. At week 54, the median percentage of improvement in ACR scores
was higher for themethotrexate + infliximab 3 mg/kg (38%) and methotrexate + infliximab 6 mg/kg
(46.®9 groups than for themethotrexate + placebo group (26% p<0.001 for both comparisons).
Patients in themethotrexate + infliximab 3 mg/kg andnethotrexate + infliximab 6 mg/kg groups also
showed less radiographic progeesn at week 54, as measured by modified TSS, than those receiving
methotrexate alone (p<0.001 for each comparisorlethotrexate + placebo halted radiographic
progression only if patients achieved remission witBimonths, whereasnethotrexate + infliximab
halted or minimized progression in patients with low or moderate activity, respecti¥eRhysical
function improved significantly more in theethotrexate + infliximab 3 mg/kg andnethotrexate +
infliximab 6 mg/kg groups than in thraethotrexate+ pla@bo group. Infliximab therapy was associated
with a significantly higher incidence of serious infections, especially pneumonia.

In ATTRACT (Afitumor Necrosis Factor Trial in RA with Concomitant Therapy), a dolitodetrial, 428
patients with active RAnd who had receivethethotrexatefor at least3 months at a stable dose for at
least4 weeks were randomized to placebo dbof 4 regimens of infliximab at weeky 2, and6, then
every4 or 8 weeks thereafteP33 At 30 weeksACR2@vas achieved in 3to 60%of patients receiing
infliximab compare with 20%f patients receiving placebo (p<0.001 for each of the infliximab dosage
regimens compared to placebddCR50vas achieved in 26 to 34.of infliximab patients compared to
5% of patients on placebo (p<00Q). Infliximab was well tolerated with no more withdrawals for
adverse events or serious adverse events or infections than in the placebo group.

To evaluate the efficacy and safety of repeated administration of infliximabnpdikotrexateover a2-
year period in patients with RA who previously experienced an incomplete responsetiootrexate

428 such patients were randomly assigned to recenathotrexate plus infliximab 3 or 10 mg/kg or
placebo for 54 weeks with an additional year of fokap>3* The potocol was later amended to allow
for continued treatment during the second year. Of 259 patients who entered the second year of
treatment, 216 continued to receive infliximab plosethotrexatefor 102 weeks. Ninetjour of these
259 patients experienced gap in therapy of more tha weeks before continuing therapy. Infusions
were administered at week, 2, and6 followed by treatment everyt weeks or everg weeks at a dose

of 3 or 10 mg/kg for a total of 102 weeks (including the gap in therapy). ftigimab plus
methotrexateregimens resulted in significantly greater improvement in physical function and guality
of-life physical component scores compared with thethotrexateonly group. There also was stability
in the qualityof-life mental componeh summary score among patients who received the infliximab
plus methotrexate regimens. The proportioof patients achieving al\CR20response at week 102
varied from 406 to 48% for the infliximab pus methotrexate groups compared with 16%or the
methotrexate-only group.

infliximab-abda (Renflexis)

The safety and efficacy of infliximabda were established in a phase 3, randomized, dodblied,
multinational, multicenter, parallefjroup study?355%6 Patients with moderate to severe RA despite
methotrexatetherapy were randomized in a 1:1 ratio to receive either inflixirahlda or infliximab 3
mg/kg. The primary endpoint was the ACR20 response at week 30. To demonstrated biosimilarity, an
ACR20 response difference within +15% was requifedotal of 584subjects were randomized to
infliximab-abda (n=291; 290 analyzed) or infliximab (n=293). The ACR20 response at week 30 in the per
protocol set was 64.1% for infliximaiibda versus 66% for infliximab. The adjusted rate difference-was
1.88% (95% Ci410.26 to 651), which was within the predefined equivalence margin. Other efficacy
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outcomes such as ACR50/70, DAS28, and EULAR response were similar between iabokaeid
infliximab. The incidence of treatmewimergent adverse events and antidrug antibodies aver
comparable. Efficacy, safety, and pharmacokinetics by subgroup were all comparable between
infliximab-abda and infliximab.

infliximab-dyyb (Inflectra)

A54-week, randomized, ddule-blind, parallelgroup studycomparedEuropeannfliximab to infliximab

dyyb in 606 patients with active RA despite methotrexate Wé@atients were randomized 1:1 to either
product at various sites in Europe, Asia, and Latin America; there were no sitesUis thibe primary
endpoint was ACR20 after 30 weeks of treatment watB0% Cimargin of £+ 12%. Aweek 30, the
estimated difference in ACR20 was 2% (90%bQg 9) in thelTTpopulation. Key secondary endpoints
included ACR50, ACR70, D&SRCR components, and radiographic score, which were similar as well.
Notably, appoximately 15% of patients withdrew from the study prior to theeek 30 evaluations
which may have affected outcome measures; however, there were no differences in withdrawals
between groups. Overall safety findings on both products were comparable.

sarilumab (Kevzara)

Safety and efficacy eve evaluated in 2 pivotal randomized, doukdind, placebecontrolled trials in

adult patients with moderately to severely active R&3° In MOBILITY patients (n=1,197) with an
inadequate response tonethotrexate were enrolled and received sarilumab 150 mg or 200 mg or
placebo administered SC every 2 weeks in additiomé&hotrexate In Study 2, patients (n=546) who
KFR +ty AYylFRSldzz S NBalLkRyasS d2 4 fSFrad m ¢bcCh
sarilumab 200 mg, or placebo administered SC every 2 weeks with concurrent conventional DMARD
(methotrexate, sulfasalazine, laflomide, hydroxychloroquine). The primary endpoint in both trials was

the proportion of patients who achieved ACR20 at week 24. A significantly greater proportion of
patients that received sarilumab 150 mg and 200 mg achieved ACR20 compared to thoseawedre
placebo at week 24MOBILITY58% and 66.4% versus 33.4%, respectively; Study 2: 55.8% and 60.9%
versus 33.7%, respectively). Similar proportions were seen at week 12 in both studies. Durability of
ACR20 was reported at week 52MOBILITYthis wasnot evaluated in Study 2. In addition, at week 24

the secondary endpoints of ACR50 and ACR70 were significantly greater with sarilumab 150 mg and 20C
mg than with placebo (ACR3MOBILITY37% and 45.6% versus 16.6%, respectively; ACR50 Study 2:
37% and 4(B% versus 18.2%; ACRVIOBILITY19.8% and 24.8% versus 7.3%, ACR70 Study 2: 19.9%
and 16.3% versus 7.2%, respectively). In additionVi@BILITYadiographs of hands and feet were
obtained at baseline, and at weeks 24 and 52. Both doses of sarilumalrepenged as being superior

to placebo when given with methotrexate, according to the independently reviewed radiographs; least
mean difference from placebo in mTSS at week 52 \i&@&8 (95% CI2.75 to-1.01) for the 150 mg

group and-2.52 (95% C1#3.38to -1.66) for the 200 mg group. Both doses of sarilumab were associated
with greater improvement from baseline in physical function, as assessed byDHAfQmpared to
placebo at week 16 and week 12 in Studies 1 and 2, respectively; difference fromqleasid.24 and

-0.26, respectively irMOBILITYand -0.2 and-0.21, respectively in Study. 2An openlabel, 2year
extension study of the MOBILITY trial found continued efficacy and reported treatemestgent
adverse events and serious adverse eventssatf 279.6 events per 100 patiep¢ars and 16.6 events

per 100 patientyears, respectivel§i©
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sarilumab (Kevzara) versus adalimumab (Humira)

The MONARCH trial was a randomized, asatvatrolled, doubleblind, doubledummy, phase 3
superiority trial thatcompared monotherapy with sarilumab (200 mg every 2 weeks) and adalimumab
(40 mg every 2 weeks) in 369 patients with RA who had an inadequate response or were intolerant to
methotrexate*! After week 16, dose escalation of adalimumab was allowed in patietito did not
achieve 20% improvement in tender and swollen joint counts. The primary endpoint was DAS28 (ESR) at
week 24, at which time the mean change from baseline in DAS28 (ESKR) 2afor sarilumab versus

-2.2 for adalimumab (differencel.08; 986 CI-1.36 t0-0.79; p<0.0001); sarilumab was found to be
superior. Superiority was defined by at least 0.6 units improvement of sarilumab over adalimumab
using a standard deviation of 1.7. Remission, defined as DAS28 (ESR) < 2.6 was reported in 26.6% ¢
patients who received sarilumab compared to 7% who received adalimumab (p<0.0001). In addition,
sarilumab was associated with significantly higher ACR20/50/70 response rates (sarilumab:
71IPT2 KNP PTEZKHO PR T FRIFfAYdzYl 0V Py P2 KHPPTE:KMMG
improvement in HAEDI (p=0.0037), and higher rates of Clinical Disease Activity Index remission (7.1%
versus 2.7%; nominal p=0.0468). Rates of injection site reactiostegpwere 9.2% for sarilumab and

4.3% for adalimumab. Despite a higher incidence of neutropenia seen with sarilumab (13.6% versus
0.5%), the incidence of infection (sariluma®.8%; adalimumal27.7%) was similar in both groups.

an openlabel extensia, continued positive benefits were seen at week®#3.

tocilizumab (Actemrajntravenous

The doubleblind, parallelgroup AMBITION study evaluated the efficacy and safety of tocilizumab
monotherapy compared tanethotrexate monotherapy in patients with actev RA for 24 week¥?
Patients had previously not faill on methotrexate or biological agentsPatients (=673) were
randomized to tocilizumab 8 mg/Ky every4 weeks or methotrexate starting at 7.5 mg per week and
titrated to 20 mg per week withi8 weeksor placebo for8 weeks fdlowed by tocilizumab 8 mg/kg.
ACR2Qesponse rate was the primary endpoilRCR20response rate was higher in the tocilizumab
group compared tanethotrexate (69.@6versus 52.% p<0.001).The DAS28 rate of less than 2.6 was
better with tocilizumab (33.8oversus 12.%). Serious advese events were reported in 3.866 patients
receiving tocilizumab and 2.8%f patients receivingmethotrexate (p=0.5). Serious infections are
reported in 1.46 and 0.7% of patients receiving totizumab and methotrexate respectively.
Neutropenia (3.1%ersus 0.20) | YR St S@I (i SR 24D 2ng/dLf 13.BHvedUs 8.80Wer&l2 f ¢
reported more frequently with tocilizumab thamethotrexate respectively.

In a doubleblind, randomized, placeboontrolled study, the efficacy in achievidCR2Gesponse with
tocilizumab 623 patients with moderate to severe RA was evaluated over 24 weeks in the OPTION
study>*4 Patients were randomized tt/ tocilizumab 8 mg/kgn=205), tocilizumab 4 mg/kq€214), or
placebo everyl weeks.Patients remained on the stable pstudy dose of methotrexate of 10to 25
mg/week. At 24 weeksACR20esponse rates were 59% in the hidbse group, 48%n the lbow-dose

group, and 26%n the placebo groupdR,4; 95% CI, 2. 6.1, p<0.0001 for 8 mg/kg versus placebo;
OR,2.6; 95% CI, 1.1 3.9; p<0.00a for 4 mg/kg versus placebd$erious infections or infestations
were reported in6 patients in the 8 mg/kg grou® patients in the 4 mg/kg group, arglpatients in the
placebo group.

In the doubleblind, multicenter, randomized, controlled SATGRIdy, the efficacy and safety of
tocilizumab monotherapy in 125 patients with active RA with an inadequate response tdoEasv
methotrexate were evaluated over 24 weeR$: Patients were randomized tb/ tocilizumab 8 mg/kg
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every 4 weeks plus placebo or gdebo plusmethotrexate 8 mg/week for 24 weeks. The primary
outcome measure was thACR20esponse and the Disead\ctivity Score in 28 jointéfter 24 weeks,

25% of the placebo plusmethotrexate group and 80.3%n the tocilizumab group achieveACR20
regponse. The tocilizumab group showed superior ACR response criteria over control at all time points.
Serious adverse evenwere reported in 4.% and 6.6%of the methotrexate group and todizumab
groups, respectiveh\Serious infectins were reported in 5%and 3.3%of the methotrexategroup and
tocilizumab groups, respectively.

In a phase, doubleblind, randomized, multicenter study, tocilizumab was compared to placebo in 499
patients with RA who had inadequate responsé tar more TNF antagonis(RADATE trialp+® Patients
were randomized tdV tocilizumab 8 mg/kg or 4 mg/kg or placebo given IV evemeekswith stable
methotrexate for 24 weeks.ACR20response was achieved by %0 30.4%and 10.1%of patients
receiving tocilizumab 8 mg/kg, 4 mg/kg, placebo, respectively (less than p<0.001 both tmathab
groups versus placeboht week4, more patients in the highose tocilizumab group achieveédlCR20
compared b the placebo group (p<0.001patients responded regardless of the most recently failed
TNF antagonisor the number of failed treatmentsDAS28 remission rates at week 24 welese
related with 30.1%p<0.001), 7.6%p=0.053), and 1.6%f the tocilizumab 8 mg/kg, 4 mg/kg, pfacebo
groups, respectivelyThe incidence of serious adverse Bteewas higher in the placebo group (1493
compared to the tocilizumab higtiose group (6.%) and lowdose group (7.%).

In TOWARD, the efficacy and safety of tocilizumab in combination with other DMARDS were
investigated in 1,220 patients with active RA.In the phase3, doubleblind, placebecontrolled,
multicenter study, patients remained on stable doses of DMARDs and red&fvecilizumab 8 mg/kg

or placebo (control group) evedyweeks for 24 weeks. At week 24, the proportion of patients achieving
an ACR20was significantly greater in the tocilizumab plus DMARD groupo(@ian in the control
group (2%4 p<0.0001). Tocilizumab also provided greater improvement in the secondary endpoints
includingACR50r ACR70esponses, the DAS28, and DAS28 reonisssponses (DAS28<2.8)ore
adverse effects were repted in the tocilizumab groupSerious adverse effects were reported in%.7

and 4.3%of patients in the tocilizumab and placebo groups, respectiVelgvated liver enzymes were
observed iM% and 1%of the tocilizumab anglacebo groups, respectiveliglevated total cholestrol

levels were reported in 23%nd 6%o0f the tocilizumab and placebo groups, respectively.

The ROSE trial evaluated efficacy of tocilizumab in patients with moderate to sevee Ré and
inadequate clinical response to DMARfSafetyrelated outcomes were also analyzed. In avizzek,
doubleblind trial, patients with moderate to severe active RA and inadequate clinical response to
DMARD therapy were randomized 2:1 Wtocilizumab 8 mg/kgn=412) or placebon(=207) every4
weeks while continuing background DMARD in both groups. The primary endp@i@RB0esponse at
week 24, was higher with tocilizumab versus placebo @Médrsus 11.26 p<0.0001). Percentages of
ACR20and ACR50responders were significantly higher with tocilizumab versus placebo as early as
week-4 and continued to week 24; more patients in the tocilizumab arm also achi®@&¥desponses
beginning at weel8 compared to the placebo group (p<0.01). A subgtagamining early response to
therapy showed improved patient global assessment of disease activity (p=0.005) and pain (p=0.01) and
DAS28 (p=0.007) with tocilizumab versus placebo at7dayafety findings were consistent with the
known tocilizumab safetprofile; rates of serious infections (per 100 patigmars) were 7.87 (95%,CI

4.3 t0 13.2) and 1.2 (95%, Gl03 to 6.66) in the tocilizumab and placebo groups, respectively.

ADACTA was a randomized, doublad, multicenter controlled phaset trial that compared IV
tocilizumab monotherapy versus SC adalimumab monotherapy for adults with rheumatoid arthritis
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(diagnosed for at leassh months) who were intolerant to methotrexate or for whom continuation of
methotrexate was deemed inappropriaté® The studyenrolled 326 patients who were randomized 1:1

(163 assigned to tocilizumab and 162 assigned to adalimumab). Patients previously treated with a
biologic DMARD were excluded. Patients received either tocilizumab 8 mg/kg IV4ewemks plus
placebo SC eveB/weeks or adalimumab 40 mg SC ev2weeks plus placebo IV every four weeks for

24 weeks. The primary efficacy endpoint was change in disease activity score using 28 joints (DAS28
using erythrocyte sedimentation rate) from baseline to week 24. Keynskoy efficacy endpoints were
proportion of patients achieving a DAS28 of 3.2 or lower, a DAS28 of less thahCR&) 50, 70
responses, EULAR good response at week 24, and EULAR good or moderate response at week 24.
total of 24 of 163 (1% of patiens in the tocilizumab group and 28 of 163 ¥@7of patients in the
adalimumab group withdrew early from the study. Safety reasons for withdrawal included adverse
events O with tocilizumab and 10 with adalimumab) and dea®fdr tocilizumab 1 death was demed
unrelated to tocilizumab and death was ruled possibly related to tocilizumab although the cause of
death was notknown, and the patient had multiple cardiac comorbidities). Other reasons for
withdrawal included insufficient treatment responsefor tocilizumab, 14 for adalimumab), treatment
refusal @8 for tocilizumab,6 for adalimumab), and failure to returr8(for tocilizumab). The primary
endpoint, mean change of DAS28 from baseline to week 24, was significantly greater with tocilizumab (
3.3) than with adalinumab €1.8; difference-1.5; 95%CI,-1.8 to-1.1; p<0.001). Secondary endpoints at
week 24 demonstrated significantly more patients in the tocilizumab group than in the adalimumab
group had a DAS28 of 3.2 or less (p<0.001), a DAS28 ofdes2.é(p<0.001), andCR2Qqp=0.0038),

50 (p=0.002), 70 (p=0.0023) responses. EULAR responses were also more common in the tocilizumal
group compared with the adalimumab group (EULAR good p<0.001; EULAR good or moderate p<0.001)
The rates of adverse evenwere similar in each group, 82.1% for tocilizumab versus 82df%
adalimumab. The most commonly reported adverse events were uppgriragsry tract infections
(11.1% for tocilizumab and 10.58r addimumab), nasopharyngitis (10.58r tocilizumab vesus8%

for adalimumab), and worsening of rheumatoid arthritis sympto®8%o for tocilizumab versus 9.9%

with adalimumab). Incidence of serious adverse events was also similar between the groups; serious
infections were the most common and were reportedsamilar proportions in both groups (23 in the
tocilizumab group and 21 in the adalimumab group) with no specific type of infection predominating.
More patients treated with tocilizumab than adalimumab needed dose modification or interruption
because of aderse events, these were most commonly related to infections or laboratory
abnormalities. The study sponsor, HoffrABA Roche, parent company of Genentech, designed the
study, collected, analyzed, and interpreted the data, as well as wrote the reporteiieauthors had

full access to all the data.

tocilizumab (Actemra) subcutaneous

SUMMACTAStudy S@ was a randomizedlouble-blind, activecontrolled, multicenter, nornferiority
study comparing tocilizumab 162 mg SC adrtenégsl every week to tocilizuab 8 mg/ kg 1V everg
weeks in patients 18 years of age with moderate to severe active>®&! A total of 1,262 patients
with moderate to severe active RA diagnosed according to ACR criteria who had dttksadr and4
swollen joints at baseline wemandomized 1:1 to receive tocilizumab SC or IV in combination with non
biologic DMARD(s). The primary endpoint was the proportion of patients who achievédCR20
response at week 24. The pspecified nonAnferiority margin vas a treatment difference 012% or
less. At week 24, 69%f the per protocol population who received tocilizumalk $ad anACR20
compared to 73.4%f the patients who received tocilizumab V. The vaéggl difference was4%(95%
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Cl,-9.2 to 1.2), demonstrating noiinferiority of todlizumab SC administration to IV administration.
Results of the SUMMACTA study at week 97 indicate that SC and IV tocilizumab have comparable long
term efficacy and safety, with the exception of injection site reactions being more common with the SC
formulation 552

MUSASHIThiswas a doubleblind, doubledummy, parallegroup, comparative study obtilizumabSC

162 mg ever® weeks to tcilizumablV 8 mg/kg everg weeksin Japanese patient83 Patients were 20

torp @SFNBR 27F | I@nomths RiagiobeR 19871 ACH @itddianclusion criteria included:
'y Ayl RS dzi G S12 WBks tdzagyasgntheticF DM RMBethotrexate salazosulfapyridine,
bucillamine and leflunomide), biologic DMARD (infliximab, etanercept and adalimumab) or
immunosuppress Y i 6 S®3 o> Gl ONRPf AYdza 0T x y GSYRSNJ 224
ASRAYSYGFGA2Y NI GS 0 9INBMOO RATD Sk LANE (1YSYAkYK 2f d3NBZB)NJ 21 F
were randomized 1:1 into each treatment group and received drugs. No HRIMA or
immunosuppressants were allowed during the study, although low dose corticosteroids and an NSAID
were permitted. The primary endpoint was tleCR2Qesponse rate at week 24, with a prespecified
tocilizumabSC to ocilizumablV noninferiority marginof 18% At week 24, the per protoccdhCR20
response was achieved in 79.296% ClI, 72.® 85.5) of the dcilizumabSC group and in 88.5856% Cl,

83.4to 93.5) of the ocilizumablV group; andKS ¢ SAIKG SR RA FOFdSpNS y/OIST 61 M-
LEM®OHU D

Study (Sdl) was a randomized, doubldind, placebo controlled, multicenter study in patients with
active RA comparingtilizumabl162 mg SC administered every other week to placéb8ubjects wes

> 18 years of age with moderate to severe active 8agnosed according to ACR critemdno had at
least 8 tenderjoints and 6 swollen joints at baseline, and an inadequate response to their existing
DMARD therapy. Patienta€656) were randomized 2:tb tocilizumabl162 mg SC every other week or
placebo, in combination with nehiologic DMARD(s). The primary endpoint was the proportion of
patients who achieved aACR2@esponse at week 24. In SIC61%of patients treated with ocilizumab

162 mg SC evg other week achievedreACR20esponse compared to 3286 placebetreated patients

in the intent to treat population with a weghted difference of 30%05% CIl22 to 37). A benefit was

also found in SB6.

tofacitinib (Xeljanz Xeljanz XIR

Solo StudyA 6-month, randomized, doublblind, monotherapy study in 610 patients with moderate to
severe active RA who had an inadequate response to a DMARBbi@iogic or biologic}>® Patients

were randomized to receive tofacitinib 5 or 10 mg twice daily or placé&iothe month 3 visit, all
patients on placebo were switched to tofacitinib 5 or 10 mg twice daily. Primary efficacy endpoints were
ACR20 Health Assessment Questionnaésability Index (HA®I), and DAS28 2.6 at month 3. A
greater proportion of patiats on tofacitinib 5mg or 10 mg hadiCR20esponses compared to placebo
(59.8b and 65.Poversus 26.9% NB A LISOG A @St & ACRIGMHIACR foresposks werd (i K 0
consistent with theACR20results. ACR20ACR50and ACR70responses were numerically higher for
tofacitinib 10 mg compared 5 mg at all time points; the differences between the dosages voste m
pronounced forACR70The differences in HARI from placebo were similar between the 5 mg and 10
mg dose groups (0.5 and 0.57, versus 0.19, respectively; p<0.0001 forAGR2@ANd HARDI efficacy
responses were observed startingwtek?2 and weremaintained throughout the study. The proportion

of patients achieving DASZEESR) 2.6 atmonth 3 was numerically but not statistically significantly
greater for both tofacitinib dosages (834and 8.Poversus 4.4, respectively).
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Scan, Sync, and Stand&tudies: Three tthonth doubleblind phase3 studies included patients with
moderate to severe active RA who had an inadequate response to #iotmgic DMARD, including
methotrexate®® In the Scan study, patient®£797) received tofacitinib 5 or 10 mgvice daily or
placebo added to backgroundethotrexatetreatment; Sync study patients1£792) received tofacitinib

5 or 10 mg twice daily or placebo added to background DMARDSs; Standard study patigtit) (
received tofacitinib 5 or 10 mg twice dailygdaimumab 40 mg subcutaneously every other week, or
placebo added to backgrounthethotrexate The ceprimary endpoints for all3 studies were the
proportion of patients who achieved ahCR2Qesponse aimonth 6, changes in HAQI atmonth 3,

and rates of BS284(ESR) < 2.6 ahonth 6. In the studies 45 to 49%f placebo patients were
considered nonresponders (e,.those not reachindhCR2pand were switched to tofacitinib 5 mg or 10

mg twice daily amonth 3. At the end ofmonth 6, all placebo patients werswitched to tofacitinib 5 mg

or 10 mg twice dailyACR20esponse rate was greater in patients treated with tofacitinib 5 mg or 10
mg compared with placebo (42&to 61.86 and 51.%to 52.7%versus 25.%to 31.24 respectively).
Placebo patients rapidlyesponded after advancing to tofacitinib. The proportion of patients who
achieved ACR20response was similar in the tofacitinib treatment groups and the adalimumab
treatment group (51.%and 52.84 versus 47.% respectively) ACR50esponse rates were gater in

the tofacitinib 5 mg treatment group than in the adalimumab treatment groupmainth 3 (p).05);
although atmonth 6 neither dose of tofacitinib was statistically significantly different to adalimumab.
ACR7Qresponse rates were better in both toféioib dose groups than in the adalimumab group at
monthc O LIKN ®dnampo ® ¢ KS OK-Dlywar&similar dtBetter for-taiaSitinib §i8g ok y |
10 mg than that seen for adalimumab group during the entire treatment period (0.56 and 0.64 versus
0.51, respectively). The proportion of patients achieving DAGEBR) 2.6 at the primary time point

was statistically significantly different from the placebo group for both tofacitinib dose groups across
the phase 3 background DMARD studies (p<0.05).pfFbgortions for the tofacitinib 10 mg dose group
were notably greater than for the 5 mg dose group.

The Scan study also assessed progression of structural damage using modified Total Sharp Score (mTS
atmonthc T y2 LINRPINBAAAZ2Y AQ5 uNitifcieasesfliod babefne. My iselind A
treatment groups were similar in degree of damage as shown-@y xand their estimated annual rate

of progression. Changes in mean mTS#&ath 6 for tofacitinio 5mgand 10 mg and placebo were

0.12, 0.06, and 0.47, respectively; this represented approximatelyaftli 8Poreductions relative to
placebo, respectively. The difference compared to placebo was statistically significant for the 10 mg
dose (p=0.0376) amonth 6; but not for the 5 mg dose (p=0.0792). Reductions continued through
month 12. The proportion of patients with no progression of mT@®bth tofacitinib doses (88.8%r

5mg, 86.9%or 10 mg) was statistically greater than placebo (74.atmonth 6. Hfect of tofacitinib on
inhibition of the progression of structural damage was maintained for up to 12 months.

Step Study: The Step Study waB-@onth phase 3 trial in 399 patients with moderate to severe active
RA who had an inadequate response to atsted TNFinhibitor biologic agent®” These patients
received tofacitinib 5 mg or 10 mg twice daily or placebo added to backgnmatidotrexatetreatment.

At month 3, all patients on placebo treatment were switched to tofacitinib 5 mg or 10 mg twice daily.
The primary endpoints were the proportion of patients who achieved&@R20esponse, HAQI, and
DAS2&4(ESR) < 2.6 atonth-3. ACR2Gesponse rate for tofacitinib 5 mg and 10 mg and placebo were
41.7, 48.01, and 24% respectively. Changes from baselime HAQDI were 0.43, 0.46, and 0.18,
respectively. Proportion of patients witbAS28 < 2.6 were 8@ 6. P4 and 1.P4 respectively. The
authors noted that the magnitudes of these improvements tended to be lower in this trial than in the
other background DMRD studies, which was expected for patients with biologic DMARD refractory RA
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ORALStrategy a 12 month, doubleblind, noninferiority, randomized controlled trial, compared the
efficacy of oral tofacitinib (with or without methotrexate) to SC adalimuriayy LJF G A Sy Ga x
age with active RA despite methotrexate treatment (n=1,P48Patients were randomized 1:1:1 to
tofacitinib 5 mg twice daily, tofacitinibo 5 mg twice daily in combination with methotrexate, or
adalimumab 40 mg every other weekdombination with methotrexate. The primary endpoint was the
proportion of patients who attained ACR50 at 6 months. This occurred in 38% of patients treated with
tofacitinib monotherapy, 46% treated with tofacitinib plus methotrexate, and 44% treated with
adalimumab plus methotrexate. Noninferiority was demonstrated for tofacitinib plus methotrexate
versus adalimumab plus methotrexate (treatment difference, 2%; 98.34%6 @b, 11) but not for
tofacitinib monotherapy.

Approval of extendedelease tofacitid (Xeljanz XR) was based on efficacy and safety data established
with immediaterelease tofacitinib.

upadacitinib (Rinvoq)

The SELECT program, consisting of 5 multicenter, randomized (1:1),-dbo@lstudies, supported the
approval of upadacitinib®® All trials assessed safety and efficacy ofadacitinib in patients with
Y2RSNI 6Ste (2 &aSOSNBite O0OuA®S w! ® {GdzRe St A3IAA
LINSASYyOS 2F % ¢ USYRSNIIFIYR &ag2fttSy 22Ayias | yR
X 0 Y3k[ 0P ncverg das fribr@tpogard ta any JAK inhibitor. In SEMEINOTHERAPY,
patients were also excluded if they had prior exposure to a biologic DMARD. Most studies assessed
upadacitinib doses of 15 mg and 30 mg once daily. The higher dose provided matimiclly
meaningful added benefit but was associated with an increased safety risk; the 30 mg daily dose was
not proposed for marketing.

SELECEARLY (n=947; RA a 24week study, compared upadacitinib to methotrexate in patients
methotrexate-naive®®® The mean difference in change from baseline in the proportion of patients that
achieved ACR20 at week 12 (primary endpoint) was 22% (95% ClI, 14 to 29), favoring upadacitinib. The
mean difference in change from baseline to 12 weeks in the proportion otmtatithat achieved
ACR50, ACR70, and DASFP were 24% (95% ClI, 16 1p 38% (95% CI, 12 to 25), and 22% (95% ClI,

15 to 28), respectively, all favoring upadacitinib.

SELECMONOTHERAPY (n=648;-IRAa l4week study, compared upadacitinib to methotréga
monotherapy in patients with an inadequate response to methotrex&tés2 The mean difference in
change from baseline in the proportion of patients that achieved ACR20 at week 14 (primary endpoint)
was 26% (95% CI, 17 to 36), favoring upadacitinib. Trenrdegference in change from baseline to 14
weeks in the proportion of patients that achieved ACR50, ACR70, and OR%2&ere 27% (95% ClI, 18

to 35), 20% (95% ClI, 14 to 26), and 20% (95% ClI, 13 to 27), respectively, all favoring upadacitinib.

SELECNEXT(n=661; RAII), a 12week study, compared upadacitinib to placebo in patients with an
inadequate response to a conventional DMARY®* Each group also received background
conventional DMARD therapythe mean difference in change from baseline in the propor of
patients that achieved ACR20 at week 12 (primary endpoint) was 28% (95% CI, 19 to 37), favoring
upadacitinib. The mean difference in change from baseiin&2 weeksin the proportion of patients

that achievedACR50, ACR70, and DAERP were 239%9%% ClI, 15 to 31), 15% (95% ClI, 19 to 21), and
21% (95% ClI, 14 to 28), respectively, all favoring upadacitinib.
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SELECTOMPARE (n=1,629;-RA, a 48veek study, compared upadacitinib and active comparator (SC
adalimumab 40 mg every other week) to placebo patients with an inadequate response to
methotrexate®® Each group also received background methotrexate. The mean difference in change
from baseline in the proportion of patients that achieved ACR20 at week 12 for upadacitinib versus
placebo (primary edpoint) was 34% (95% ClI, 29 to 39), favoring upadacitinib. The mean difference in
change from baseline to 12 weeks in the proportion of patients that achieved ACR50, ACR70, and
DAS28CRP for upadacitinib versus placebo were 30% (95% CI, 26 to 35), 20%l,(9%%0 24), and

23% (95% ClI, 19 to 27), respectively, favoring upadacitinib.

SELECBEYOND (n=499; RA a 12weekstudy, compared upadacitinib to placebo in patients with an
inadequate response or intolerance to a biologic DMARES Each group alsoceceived background
conventional DMARD therapy. The mean difference in change from baseline in the proportion of
patients that achieved ACR20 at week 12 (primary endpoint) was 36% (95% CI, 26 to 46), favoring
upadacitinib. The mean difference in change frbaseline to 12 weeks in the proportion of patients

that achieved ACR50, ACR70, and DASR2B were 22% (95% CI, 14 to 31), 5% (95% ©G1,11), and

19% (95% Cl, 11 to 27), respectively, favoring upadacitinib when statistically significant.

{ GAf f @EAduEQnaed | &
canakinumab (llaris)

Approval of canakinumab (llaris) for AOSD is based on pharmacokinetic data and extrapolation of
clinical data of established efficacy in pi#tients>%8 In addition, a randomized, doublgind, placebe
controlled study 636 AOSD patients ages 22 to 70 ydatsd similar data when compared to pooled
results in patients with JIA.

Ulcerative ColitiqUC)

adalimumab (Humira)

Study Ud, was a randomized, doubldind, placebecontrolled study in 390TNF antagonishaive

aduts with moderate to severe active UC (Mayo score 6 to 12 onoirt scale, with an endoscopy
subscore of 2 to 3 on a scale of 0 to 3) despite concurrent or prior treatment with immunosuppressants
including corticosteroids, azathioprine, omgercaptopuine (6MP)>3%° Patients were randomized th

of 3 treatment groups, which included placebo dr of 2 different regimens of adalimumab.
Concomitant stable doses of aminosalicylates and immunosuppressants, including corticosteroids,
azathioprine, and ®MP wee permitted. The placebo group received doses at weel 4,and6. The

first treatment group, (160/80), received adalimumab 160 mg adalimumab at week O and 80 mg at
week?2, and the second treatment group, (80/40), received adalimumab 80 mg at weett 80amg at
week?2. After week 2, patients in both treatment groups received 40 mg every other week. Induction of
Ot AYAOIFIf NBYA&AaAA2Y 61 & RSFAYSR | a | als&Rtotaidd2 NB
18.5%0f subjects receiving adalimumab 160/80 mg awkd a clinical remission 8tweeks compared

to 9.2 of subjects receiving placeltreatment difference 9.3% 95% Cl0.9to 17.6 p<0.05 using a
pairwise comparison of proportiofsin the adalimumab 80/40 mg group and the placebo group at
week 8, there was no statistically significant difference in clinical remission. Studyl, Wias a
randomized, doublélind, placebecontrolled study in 518TNF antagonishaive adult patients with
moderate to severe active UC (Mayo score 6 to 12 on a 12 point sadiean endoscopy subscore of 2

to 3 on a scale of 0 to 3) despite concurrent or prior treatment with immunosuppressants such as
corticosteroids, azathioprine, or -BIP or who had lost response or were intolerant {ONF
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antagonists’’? Forty percent of patiets had previously used anothdNF antagonistPatients were
randomized to either placebo or adalimumab. Concomitant stable doses of aminosalicylates and
immunosuppressants, including corticosteroids, azathioprine, addP6were permitted. Subjects
received either placebo at weeld, 2, 4, and 6 or an initial dose of adalimumab 160 mg at weéke&nd

80 mg at week2. After week?2, patients received 40 mg every other week. Induction of clinical
NEYAaaArzy 61 & RSTFAYSR |a | eoteg>21 atweeRNCBnicakremissigni (i K
at week 52 and sustained clinical remission (defined as clinical remission at both &vae#$2) were
evaluated A total of16.5%of subjects receiving adalimumab 160/80 mg achieved a clinical remission at
8 weekscompared to 9.3%f subject receiving placebftreatment difference 7.2% 95% Cl1.2 to

12.9. The rate of sustaed clinical remission was 8.586r adalimumab 160/80 mg and 4.1%6r
placebo for a treatment difference of £4(95% Cl0.1to 8.6). Both he rate of induction of clinical
remission at8 weeks and the rate of sustained clinical remission for adalimumab 160/80 mg were
statistically significanfp<0.05 using a pairwise comparison of proportipi&ates of clinicakmission at

week 52, were 1B8% for adalimumab compared to 8.9% placebo (treatment differenceB.8% 95%

Cl, 2.8to 14.5; p<0.05).The safety profile with adalimumab in patients with ulcerative colitis was
reported as similar to the profile seen in patients with rheumatoid arturiti

golimumab (Simponi)

The phase3 portion of the PURSWUSC trial was a randomized, douthlénd, placebecontrolled, 6-

$SS1T AYRdzOGA2Y GNRARFE Ay T171mM LI GASYyGa x wmy &SI
colitis (Mayo score 6 12)>71 Subjects also had an endoscopy subscore of 2 or 3 epanBscale, and

were corticosteroid dependent, or had an inadegeaesponse or failed to tolerate at leastof the
following: aminosalicylates, oral corticosteroids, azathioprine, @ndscaptopurine (6MP). Subjects

were randomized to the following subcutaneous treatments at week 0 and \Regtacebo at both

time points, 200 mg followed by 100 mg, or 400 mg followed by 200 mg. The primary endpoint was the
percent of responders at wedk defined- & I RSONBF&aS FTNRY o6l aStAayS Ay
o LRAyldaz 002YLIYyASR 6& | RSONBFasS Ay (KS NBOL
of 0 (no blood seen) or 1 (streaks of blood with stool less than half the time). Stabés af oral
aminosalicylates, oral corticosteroids (less than 40 mg/day), azathiopriM®,6and/or methotrexate

were permitted. Patients who received TNF inhibitors previously were excludediviziftpercent of
patients receiving golimumab 200 mg/10Qgrhad a response at wedkcompared to 30% of patients

on placebo for a treatment difference of 22% (95% CIt0130% p<0.000). There was no additional
benefit in the 400 mg/200 mg group and the 100 mg 50 mg group did not show a response.

PURSUIM was a randomized, doubkblind, placebecontrolled, 54week maintenance trial in 463

LI GASydGa x my &SINAR 2F |3S gAGK Y2RSNIGS G2 &as
response with golimumab induction a6 weeks and who tolerated therapy? Subjects were
randomized to placebo, golimumab 50 mg or 100 mg subcutaneously éweegks. Concomitant oral
aminosalicylates, azathioprine,-MP, and/or methotrexate were permitted if doses were stable.
Corticosteroid dosage was tapered at the startrefitment. The clinical response was assessed edery
weeks and the primary endpoint was the percent of patients maintaining a clinical response through
week 54. Fiftyone percent of patients receiving golimumdl®0 mg (=154) maintained a clinical
resporse through week 54 as compared to 31% of placebo patierts5@) for a treatment difference

of 19%(95% CI, & 30; p<0.00).
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infliximab (Remicade)

The efficacy of infliximab for induction and maintenance therapy in adults with moderate to severe
active ulcerative colitis was evaluated thrandomized, doublélind, placebecontrolled studies (ACT1

and ACT2)®Each study had 364 patients who received either placebo or infliximab 5 or 10 mg/kg of
body weight IV at weekB, 2, and6 and then evenB8 weeks hrough weé 46 (ACT1) or week 22 (ACT2).
Patients were followed for 54 weskn ACT1 and 30 weeks in AByweek8 in ACT1, clinical response
(defined as a decrease in Mayo score of at |&gsbints anddecrease of 30%vith a decrease in rectal
bleedingmeasured by2 scales) was seen in &) 61%, and 37%f patients receiving infliximab 5 mg,
infliximab 10 mg, and placebo, respectively (p<0.001bfath comparisons to placebo)n ACT2, the
clinical response rates were @694 and 296(p<0.001 foboth comparisons to placeboht week 30,

LI GASyi&a NBOSAOGAY3I AYFEAEAYFIO 6SNB Y2NB tA]Ste
At week 52 in ACT1, the clinical response rates wed d4b6d 44% for infliximab 5 and 10
respectively, comped to 20%n the placebo group (p<0.001 for both comparisons).

The safety and effectiveness of infliximab in pediatric patients ages 6 and wittemoderately to
seveely active UC to reduce the signs and symptoms and inducing and maintaining cémcsgion
were established inrmopenlabel trial of 60 childref?*

tofacitinib (Xeljanz)

Two replicatephase 3, randomized, doubldind, placebecontrolled trials assessed the efficacy of
tofacitinib IR for induction in patients with moderately to severefctive UC QCTAVE Induction I,
n=598; OCTAVE Induction Il, n=54%7¢t  GASyta K2 KIR FIAfSR x
corticosteroids (oral or 1V), other select conventional therapies (azathioprine-MdP) or a TNF
antagonist and with a total Mayosé®r 2F ¢ G2 wMHX |y SyR2a02L) &adzmo
4dz0 a02NBE % M 6SNBE AyOf dZRSR® ¢KS&aS LI GASyda &SN
daily or placebo for 8 week®atients were able to continue stable doses of oral aminogalies and
O2NILAO2a0SNRPARA 0LINBRY A & 2T¥ieSprinigry erupoint hkbigth &ialsavwdd S |j
NEBYAaaArzy +aG yv 6SS1asx RSTAYSR la | Gz2alf aleéz
subscore of 0. In OCTAVE Induction |, 1805%e tofacitinibtreated patients achieved remission
compared to 8.2% in the placebo group (treatment difference, 1035%0 ClI, 4.3 to 16.$=0.007). In
OCTAVE Induction I, 16.6% of the tofacitingated patients achieved remission compared to 3i6%

the placebo group (treatment difference, 1395% CI, 8.1 to 17.$<0.001).Mucosal healing, defined

Fa | alé&2 SYyR2a02LIAO0 &adzoaO2NB X wm -reatedypatientS S| & >
compared to 15.6% of placedreated patients in OCTAVE Induction | (treatment difference, 15.7%;
95% CI, 8.1 to 23.4<0.001) and 28% of tofacitiniktreated patients compared td1.6% of placebe

treated patients in OCTAVE Induction | (treatment differedée8%;95% CI, 9.5 to 24.p<0.001)

Patients who achieved clinical response to induction therapy in the OCTAVE Inductionl Itréadd

were then randomized 1:1:1 in the OCTAVE Sustain trial, a phase 3, -thintdleplacebecontrolled,
maintenance therapy trial, to tofacitinib 5 mg or 10 mg twice daily or placebo for 52 week (¥598).

In OCTAVE Sustain, 34.3% of the tofabHireated patients achieved remission at 52 weeks compared

to 11.1% in the placebo group (treatment difference, 23.2%; 95% CI, 15.3 to 31.2; p<0.001). Mucosal
healing at 52 weeks occurred in 37.4% of tofacitindated patients compared to 13.1% of pléwe

treated patients (treatment difference, 24.2%; 95% CI, 16 to 32.5; p<0.001).

Approval of extendedelease tofacitinib (Xeljanz XR) was based on efficacy and safety data established
with immediaterelease tofacitinib.
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ustekinumab (Stelara)

UNIFI: Two ramdomized, doubleblind, placebecontrolled studies established the efficacy of
ustekinumab for the treatment of moderate to severe active UC who had an inadequate response to or
failure or intolerance of bmlogic (e.g., TNF antagonist, vedolizumab)ticosteroids, ora thiopurine

(e.g., azathioprine or mercaptopuring’®>8° The first study consisted of anveek IV induction study in

961 patientsfollowed by a 44week SC maintenance study that was a treatreithdrawal design.
Included patients had a Ma2 &4 O02NB 2F ¢ (U2 wMH YR | alé&2 SyF
eligible to receive select other UC treatments, including aminosalicylates, azathioprine, mercaptopurine,
methotrexate, and oral corticosteroids. In the induction study, patients weredoarized 1:1:1 to
placebo or ustekinumab 6 mg/kg or 130 mg. The primary endpoint was clinical remission at week 8. At
oFraStAyS: pm: KIR FFAESR x M 0A2f23A03 FyR pH:
were receiving azathioprine, meaptopurine, or methotrexate, and 69% patients were receiving
aminosalicylates. At 8 weeks5.5% of those treated with 6 mg/kg of ustekinumab compare® &% of

those treated with placebo achieved clinical remiss(tmeatment difference, 12%; p<0.003, which

was defined as Mayo stool frequency and endoscopy subsadrésor 1 and avayo rectal bleeding
subscore of 0. Endoscopic improvement (Mayo endoscopy subscore of O or 1) occurrét ah those
treated with ustekinumab 6 mg/kg compared to .8% of those treated with placebo (treatment
difference,13.26;p<0.000 ® / f AYAOFIf NBalLRyaS ox v LRAyGa |y
[3-component Mayo score without the PQAJccurred in61.8% of those treated with ustekinumab 6
mg/kg compared to31.3% of those treated with placebo (treatment differencg&).5%; p<0.00). In
addition, combined histologiendoscopic mucosal improvement occurred 1.2 of those treated

with ustekinumab 6 mg/kg compared %.9% of those treated with placebo (treatment difference,
9.5%;p<0.002.

In the second study523 patients wio achieved clinical response during the inductstady were
randomized1:1:1to receive S@stekinumab 90 mg every 8 or 12 weeks or placgbef? The primary
endpoint assessed was the proportion of patients with clinical remission (as defined in the greviou
study) after 44 weeks in the treatment phase. At 44 wedks@% of those treated with ustekinumab 90
mg SC every 8 weeks achieved clinical remission compar2d%otreated with placebo (treatment
difference, 198%;p<0.00), and 1% of those treated wi ustekinumab 90 mg SC every 8 weeks had
maintained clinical response at week 44 compared 44.6% treated with placebo (treatment
difference, 264%; p<0.00). Endoscopic improvement occurred Bil.1% of those treated with
ustekinumab every 8 weeks compgalr to 28.6% of those treated with placebo (treatment difference,
22.5%; p<0.00). Corticosteroiefree clinical remission occurred in2% of those treated with
ustekinumab every 8 weeks compared 28.4% of those treated with placebo (treatment difference,
18.6%; p<0.00). In addition,maintenance of clinical remission at week 44 in patients who achieved
clinical remission 8 weeks following inductioccurred in58% of those treated withustekinumab every

8 weekscompared t038% of those treated with placeb@reatment difference 20%;p<0.001).

vedolizumab (Entyvio)

Two randomized, doublblind, placebecontrolled trials (UC Trials | and II) were conducted to evaluate
the safety and efficacy of vedolizumab in adult patients with moderately to severely dd@zé®
Severely active UC was defined in both trials as a Mayo scérdf2 with endoscopy subscore dbr

3. Enrolled patients in theJS had over the previouss-year period an inadequate response or
intolerance to immunomodulator therapy (e.g., thiofines [azathioprine or mercaptopurine]) and/or
an inadequate response, loss of response, or intolerance TdNB antagonistOutside theUS,prior
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treatment with corticosteroids was sufficient for entry if over the previdudgear period the patients
were corticosteroid dependent or had an inadequate response or intolerance to corticosteroids.
Patients that had ever received natalizumab and patients that had receilétFaantagonish the past

60 days were excluded from enrollment.

In UC Trial I, patient®=374) were randomized in a doubldind fashion (3:2) to receive vedolizumab
300 mg or placebo by intravenous (IV) infusiowaek 0 and week 2. Concomitant stable dosages of
aminosalicylates, corticosteroids, and immunomodulators were permitted tHmougek 6 and efficacy
assessments were conductedwaeek6. A total of 39% of patients had an inadequate response, loss of
response, or intolerance tdNF antagonigherapy and 18% only had an inadequate response, inability
to taper or intolerance to priocorticosteroid treatment. The median baseline Mayo score Yasthe
vedolizumab group an8 in the placebo group. In UC Trial I, a greater percentage of patients treated
with vedolizumab compared to patients treated with placebo (47% versus 26%, pyxGbbieved
clinical response atveek 6. A greater percentage of patients treated with vedolizumab compared to
patients treated with placebo (17%ersus 5%, p=0.001) also achieved clinical remission and
improvement of endoscopic appearance of the mucog®@4ersus 41%, p=0.001)vetek6.

In UC Trial 1l, 373 patients who had a clinical response to vedolizunvede&6 were randomized in a
double-blind fashion (1:1:1) to one of the following regimens beginningetk6: vedolizumab 300 mg
every 8 weeks, edolizumab 300 mg every weeks or placebo every4 weeks. Concomitant
aminosalicylates and corticosteroids were permitted througleek 52 and efficacy assessments
occurred at week 52. Concomitant immunomodulators were permitted outsideUBdut were not
permitted beyondweek 6 in the US At week 6, patients were receiving corticosteroids (61%),
immunomodulators (32%) and aminosalicylates (75%). A total of 32% of patients had an inadequate
response, loss of response or intolerance t@GMF antagonistherapy. Atweek 6, the median Mayo
score was8 in all 3 groups. Patients who had achieved clinical responseesk 6 and were receiving
corticosteroids were required to begin a corticosteroid tapering regimerwegk 6. In the trial, a
greater percentage gbatients in groups treated with vedolizumab as compared to placebo (42% versus
16%, p<0.001) achieved clinical remissionvaek 52 and maintained clinical response (57% versus 24
%, p <0.001). In addition, a greater percentage of patients in groups treaith vedolizumab as
compared to placebo were in clinical remission at bateks 6 and 52 (21% versus 9%, p <0.001), and
had improvement of endoscopic appearance of the mucosaesk52 (52% versus 20%, p<0.001). The
vedolizumab everyl-week dosing regnen did not demonstrate additional clinical benefit over the
every8-weekdosingregimen and is not the recommended dosing regimen.

vedolizumab (Entyvio) versus adalimumab (Humira)

VARSITY, a multinational, phase 3b, doddiiled, doubledummy, randomizedrial, compared the
efficacy of vedolizumab with adalimumab in adults with moderately to severely active ulcerative colitis
(n=769)>%* Notably, included patients were not allowed to have been previously treated with
adalimumab, but 25% of those included hesteived prior treatment with another TNF antagonist.
Included patients were randomized to either vedolizumab 300 mg as an infusion on day 1 and at weeks
2,6, 14, 22, 30, 38, and 46 or SC adalimumab 160 mg at week 1, 80 mg at week 2, and 40 mg every
weeks thereafter until week 50. The primary outcome was clinical remission at week 52, which was
defined as a total Mayo scale score¥f H | YR Y2 AYRAQGARdzZ énychted 4 O2 1
components. This was achieved in 31.3% of those treated with vedolizumab compared to 22.5% of
those treated with adalimumab (difference, 8.8%; 95% CI, 2.5 to 15; p=0BX@)scopic improvement

was also higher in those treated with vedolizumab compared to adalimumab (39.7% versus 27.7%,
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respectively; difference, 11.9% [95% CI, 5.3 to 18.5; p<0.001]). Notably, however, corticelsesoid
remission occurred in 12.6% of those treated with vedolizuroaimpared to 21.8% of those treated
with adalimumab (difference;9.3%; 95% CFE18.9 to 0.4), although this did not reach statistical
significance.

Uveitis
adalimumab (Humira)

The efficacy of adalimumab for the treatment of nimfiectious intermediate, pderior, and panuveitis

in adultswas established in 2 doublaasked, placebaontrolled, randomized clinical trial/ISUAL I,
n=217; VISUAL h=226). In each trial, patients were randomized 1:1 to either placebo or adalimumab
SC 80 mg for 1 dose then Aty every other week beginning 1 week following the initial dose. VISUAL |
included patients with active uveitis treated with oral prednisone 10 to 60 mg/day and underwent a
steroid tapering schedule (discontinued by week ¥5y86587 VISUAL Il included patits with inactive
uveitis treated with oral corticosteroids 10 to 35 mg/day who also underwent a steroid tapering
schedule (discontinued by week 19). Patients with anterior uveitis were excluded in both trials. In both
studies, the primary endpoint was temto treatment failure, defined as the development of
inflammatory chorioretinal and/or vascular lesions, increased anterior chamber (AC) cell grade or
vitreous haze (VH) grade, or a decrease in best corrected visual acuity (BCVA). In VISUAL I, treatmer
with adalimumab resulted in a lower percentage of patient treatment failures (78.5% versus 54.5% for
placebo and adalimumab, respectively; HR, 0.5; 95% CI, 0.36 ;tp<D00). The median time to
failure was 3 months (95% CI, 2.7 to 3.7) with placebo @wetpto 5.6 months (95% CI, 3.9 to 9.2) with
adalimumab. In VISUAL II, treatment with adalimumab also resulted in a lower percentage of patient
treatment failures (55% versus 39.1% for placebo and adalimumab, respectiMatymedian time to
failure was8.3 months (95% CI, 4.8 to 12) with placebo and was not estim(@blE8 months)with
adalimumab due to limited failure even{slR, 0.57; 95% CI, 0.39 to 0.84; p=0.004)

The efficacy of adalimumab for the treatment of noriectious intermediate, posteriomnd panuveitis

in adults was established in a randomized, doublesked, placebaontrolled study that included90
pediatric patients(ages2 to < 18 yeanswith active JlAassociated nofinfectious uveiti$®® Patients
were randomized teeither placdo or 2 mg adalimumab (if < 3kg) or 40 mg adalimumab 30 kg)
every other week in combination with a dose of methotrexadtise of orticosteroids vaspermitted at
study entry but was followed by mandatory reduction in topicalarticosteroids within 3 moths. The
primary endpoint was time to treatment failurelefined asvorsening or sustained neimprovement in
ocular inflanmation or worsening of oculazto-morbidities, and was found to be 24.1 weeks (95% ClI,
12.4 to 81) in those treated with placebo anésvnot estimable in those treated with adalimumab as
fewer than half had an event. Failure occurred less often in those treated with adalimumab versus
placebo (26.7% versus 60%, respectively; HR, 0.25 [9% CI, 0.12 to 0.49]).

METAANALYSES
Ankylosing Sponditis (AS)

Several metaanalyses have assessed the role of TNF antagonists in the treatmentohfgsaanalysis

of 18 randomized controlled trials involving aiitNF agents (4 adalimumab versus placebo, 8
etanercept versus placebo, 2 golimumab versw@ebo, 3 infliximab versus placeland 1 etanercept
versus infliximab) for the treatment o&S°8° Most included trials allowed for the use of concomitant
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stable traditional DMARDs, NSAIDs, or corticosteroids. TheThifti agents were more likely than
placeébo to achieve an ASAS40 response before 6 months (adalimumab: risk ratio [RR], 3.53 [95%
credible interval (Crl), 2.49 to 4.91]; etanercept: RR 3.31 [95% Crl, 2.38 to 4.53]; golimumab: RR 2.9 [95%
Crl, 1.9 to 4.23]; and infliximab: RR 4.07 [95% Crl, 287#4)). Thenumber needed to trealNNT)

ranged from 3 to 11 to achieve an ASAS partial. Withdrawals due to adverse events in thblRnti
group were higher than with placebo, but the absolute increase in harm was small. Trials were of a
short duration (2 weeks or less) and most were funded by the manufacturer of the product

A second metanalysion the use of antiTNF agents also included patients with axial spondyloarthritis
(20 doubleblind, randomized controlled trials: 15 AS, 4 axial spondylogigheand 1 with both$%° In

AS patientsanti-TNF agents showed better efficacy than placebo for BASDAI (effect; 9886 Cl, 0.87

to 1.13),BASFI (effect siz8.67, 95% CI, 0.58 to 0.Yy&nd ASAS40 response (@R; 95% ClI, 3.8 to)6A

similar netwok metaanalysis of 25 trials (n=2,989), which also includedd8alinical trials, evaluated

the 5 TNF antagonists (adalimumab, certolizumab pegol, etanercept, golimumab, and infli¥ih#sb).
were found to be superior to placebo in various ASAS measbrdsfew differences were found
between agents in indirect comparisons. Certolizumab pegol appeared to have a more favorable
adverse effect profile (OR, 0.22; 95% CI, 0.05 to 0.93). Etanercept achieved the best ASAS20 responst
infliximab achieved the beASAS40 and ASASrtial response, and adalimumab achieved the highest
ASASS5/6 response. However, consistent superiority was not found among any agent.

A more recent network metanalysis of 14 randomized controlled trials=2,672) compared the
efficacyof biologic regimens in the treatment of AS based on week 12 or 14 ASAS20 improv&ment.
Most trials were compared to placebo, and the metnalysis included nebSclinical trials Biologics
included in the metaanalysis were adalimumab, etanercept, inffbab, golimumab, secukinumab, and
tocilizumab The authors found no overall differences in efficacy for AS, but noted infliximab was
superior to tocilizumab (OR, 4.81; 95% Crl, 1.43 to 17.4), although tocilizumab is not indicated for AS
However, the relatively small number and size of studies may limit thessults. Another indirect
comparison metaanalysis also found no significant difference in achievement of ASAS20.

/I NB KDis€ase(CD) and Ulcerative Colitis (UC)

A systematic review evaluated inflixab (Remicade), adalimumab (Humira), and certolizumab (Cimzia)
AY GKS YIAYGSyYylyOS 27T N\tehiurd ion2966 th 9007/ WiRrévigwed an® A a
nine studies met inclusion criteria. Studies considered included randomized controlledrivialging
patients >18 years with Cron® disease who had a clinical response or clinical remission with-a TNF
blocking agent, or patients with Cro@ndisease in remission but unable to wean corticosteroids, who
were then randomized to maintenance ofmeéssion with a TNBlocking agent or placebdnfliximab
maintains clinical remission, maintains clinical response, has corticostgpaithg effects, and
YFEAYGlFAya FAaaddz | KSIftAyYy3a Ay LI GA Snfliindab igdudiida  / NI
therapy. There were no significant differences in remission rates between infliximab doses of 5 mg/kg
or 10 mg/kg. Adalimumab maintains clinical remission, maintains clinical response, and has
corticosteroida LI NAy 3 SFFSOGa Ay L# who hgvd despanded Kr entérdd K y O
remission with adalimumab induction therapy. There were no significant differences in remission rates
between adalimumab 40 mg weekind adalimumabevery other week. There is evidence from one
randomized controlled trial tht certolizumab maintains clinical remission and maintains clinical
response in patients who have responded to certolizumab induction therapy.
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Another metal y I f @dAa Ay Of dZRSR mn GNAFfA SAGK oXddp L
with infliximab, adalimumab or certolizumal®®® The primary endpoints were clinical remission for
luminal Crohn's disease and fistula cldSur | 2tonsecutive visitdn overall analysiSTNF antagonists
were effective for induction of remission at wedk(mean differace, 126; 95% CI, 6 to 1§<0.001)
and maintenance of remission at weekst®@0 in patients who responded to induction therapy and in
patients randomized before induction (mean differen@34 95% CI, 18 to 2&nd mean difference,
8%; 95% CI, 3 to 12%espectively p<0.001 for all comparisonsn the 10 studies evaluatingTNF
antagonistsT 2 NJ FA &l dzf A T AnEA6 gateBtR TNG antagohisteiele &ffectivie for fistula
closure only in maintenance trials following oplkafel induction (mearifference, 164 95% CI, 8 to
25% p<0.001)In the 21 studies evaluated for safefy{N\F antagonistdid not increase the risk of death,
malignancy, or serious infection.

A systematic review with metanalysis compared the efficacy of biologiesy., infiximab, adalimumab,
certolizumab, golimumab, natalizumab, vedolizumdbj induction and maintenance of mucosal
healing in patients with eithef NB Ky Q& Rar al&rativé colitis (§GP° Twelve randomized
controlled trials were included: 2 and 8 ewming induction forCDand UG respectively, and 4 and 5
examining maintenance therapy f@Dand UG respectivelyBiologics were found to be superior to
placebo for both induction and maintenance. A network matelysis was not possible for induction
trials in CD due to limited data. Notable statistically significant differences between agents in the
network metaanalysis revealed that adalimumab therapy was inferior to infliximab (OR, 0.45; 95% Cirl,
0.25 to 0.82) and combination infliximazathioprine(OR, 0.32; 95% Crl, 0.12 to 0.84) for inducing
mucosal healing in UC (but not for CD). No statistically significant pairwise differences were found
between vedolizumab and artiNF agents in UC.

A systematic review found that infliximab, based on literatavailable through 2005, was effective in
inducing clinical remission and response in patients with moderate to severe ulcerative colitis with
refractory diseas&?’ The need for colectomy was reduced in shientm trials with infliximab.

A systematic reew and network metaanalysis on the firsline treatment of moderate to severe
ulcerative colitis assessed the efficacy and safety of both small molecule (tofacitinib and ozanimod [not
available in US]) and biologic agents (infliximab, adalimumab, golilmureadolizumab, and
etrolizumab [not available in USFE The authors assessed clinical remission, clinical response, mucosal
healing, and sustained remissioRor induction, most agentsrere more effective than placebo at
induction of a clinical responsevith infliximab identified as the best drug for induction of clinical
response (5 mg/kg: OR, 4.15 [95% CI, 2.96 to 5.84]). Other agents were identified as having similar
efficacy, excluding etrolizumab, which was not statistically superior to placebalifical remission at

6 to 8 weeks, most agents (excluding etrolizumab and ozanimod) were more effective than placebo (OR
range: 1.9 to 4.6) with infliximab again being ranked best and with statistical superiority over
adalimumab (OR, 2.35; 95% CI, 1.354tb4) For the maintenance of clinical remission at 48 to 52
weeks, all treatments were superior to placebo, with vedolizumab (OR, 3.84; 95% CI, 2.13 to 7.15) and
tofacitinib (OR, 5.51; 95% CI, 3.31 to 9.56) ranked highest and tofacitinib superior towadab and
golimumab. All options were better than placebo in inducing and maintaining mucosal healing, with
infliximab, tofacitinib, and vedolizumab with the highest succ8sistained clinical remission (remission

or response at both induction and maimance) was superior to placebo for all agents, with the
exception of golimumab. Tofacitinib also had the best success in sustained clinical remission, with
superiority over adalimumab and golimumab. All treatments were found to have a similar rate of
serious adverse effects; however, golimumab, tofacitinib, and vedolizumab had the statistically highest
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rates compared to placebo of infections, while adalimumab and infliximab showed no difference in
infection rate compared to placebo.

PlaquePsoriasis

A systenatic review evaluated the efficacy and safety of biologic agents in the treatment of plaque
psoriasis® Randomized, controlled, doubldind, monotherapy trials of alefaceph%£3), efalizumab

(n=5), etanercept 11=4) and infliximabr{=4) with a total of 7931 patients met inclusion criteria. Efficacy
was measured by PASI 75 achievement aftetdlQ4 weeks of treatment, us@ intentionto-treat
analysis.All biological agents for psoriasis were efficacious (p<0.001); however, there was a graded
response foachievement of PASI 75: infliximab (pooled relative risk,[RR}; NNT=2), etanercept (RR
11.73 NNT=3), and alefacept (RIR7, NNT=8)The risk ofL or more adverse events was evaluated by

RR and number needed to harm (NNH). This was increased @ietlaeept (RRL.09 p=0.03 NNH=15)

and infliximab (RRL.18 p<0.001 NNH=9) groups compared with placelBdefacept andefalizumabare

not available currently in the US.

Another systematic review evaluated 24 clinical trials with 9,384 patients witlkleraie to severe
psoriasi® Sixteen douke-blind trials were includedBased on PASI 75 at week$o 16 in the trials,
infliximab was significantly superior @l other interventiongrisk difference RO, 77% 95% CI, 72 to
81). Adalimumab (RD54%;95% CI, 61 to 68) was superior to cyclosporine, @32;95% CI, 13 to 52),
etanercept 50 mg twice weekly (RB4% 95% CI, 40 to 48) and etanercept 25 mg twice weekly (RD
30% 95% ClI, 25 to 35).

A systematic literature review and metmalysis compared thefficacy of psoriasis treatmen$8!
Randomized controlled trials evaluating PASI were idedtiind evaluated for quality?ASI responses
were modeled using a mixeieatment comparison, which enabled the estimation of the relative
effectiveness of sever@reatmens. A total of22 trials were included. TNF inhibitors were most likely to
achieve PASI 75, with a mean relative risk (RR) of 15.57 (95% CtpIID4%5) versus mean RRs of 9.24
(95% CI, 5.3® 13.91) for systemic and 5.65 (95% CI, 30/4.97) forT celltherapies. Infliximab (8%)
and adalimumab (7 had greater probabilities of achiengy PASI 75 than etanercept (50%lthough
dosage was an important determinant of outcome.

A more recent systematic review and metaalysis of 38 randomide doubleblind, placebecontrolled

trials assessed the efficacy of immunobiologic and small molecule inhibitor drugs for psoriasis as
measured by PASI ?%. Overall, these agents were found to be superior to placétigk difference,

0.59; 95% CI, 0.58 @6).

A Cochrane review and metmalysisassessed the role ofystemic pharmacologic treatments for
chronic plague psoriasi; paients with moderate to severe diseasd09 studies; n=39,882)3
Included treatment agents were conventional systemic agesitsall moleales (apremilast, tofacitiniy

TNF antagonists (etanercept, infliximab, adalimumabg certolizumab pego), and other biologics
(brodalumab, guselkumab, ixekizuma®cukinumab, tildrakizumaland ustekinumab as well as some
agents not avdable in the USBased on PASI 90 resulis, general, biologic treatments were
significantly more effective than the small molecules and the conventional systemic agents, and small
molecule agents outperformed conventional agents. Although data are basednited results, the
authors also found amtiL17 agents and guselkumab were more effective than the included TNF
antagoniss, with the exception certolizumab pegol. Ustekinumab was superior to etanerdépt.
significant difference were found between lie interventions and placebdn risk of serious adverse
effects.
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Another systematic review and network medaalysis of biologics for psoriasis determined that all
included biologics (adalimumab, etanercept, infliximab, secukinumab, ustekinumab, andiixak)z
were superior to placebo or methotrexate at 12 to 16 weeks (41 randomized controlled trials,
n=20,561Y% Notable differences among agents included poorer tolerability, despite high efficacy, of
ixekizumab and infliximab and that adalimumab, secukiabjmand ustekinumab were comparable in
efficacy and safety based on limited data. Léaign data were limited for evaluation.

Another systemic review and metmalysis analyzed the efficacy and safety ef2[23, 1-:17, and
selective 1123 inhibitors in noderate to severe plaque psoriasis (24 randomized, controlled trials)
versus placeb§® The risk ratio versus placelod achieving PASI5 and PAS80 were similar between
agents, with overlapping confidence intervaBafety was also similabut the authas founda slightly
increased risk of withdrawal due to toxiciyith ixekizumab compared to placebA. similar network
meta-analysis of H12/23, [-17, and IE23 inhibitors included brodalumab, guselkumab, ixekizumab,
risankizumab, secukinumab, tildrakimab, and ustekinumab for the treatment of in moderate to
severe plaque psoriasis (28 studies; n=19,8%0All interventions were superior to placebo in PASI 75,
PASI 100and sPGA 0/1, IGA 0/1, or PGA 0/1. Notably, the effect size of PASI 75 was stwotigest
ixekizumab 80 mg every 2 weeks (RR, 18.64; 95% ClI, 13.46 to 25.8) and secukinumab 300 mg (RR, 18.1
95% ClI, 12.79 to 25.81), the effect size of PASI 100 was strongest with ixekizumab 80 mg every 2 week
(RR, 81.67; 95% CI, 27.65 to 241.26) and twodb 210 mg (RR, 75.5; 95% CI, 38.76 to 147.04), and
the effect sizes of SPGA 0/1, IGA 0/1, or PGA 0/1 werdliK S& G ¢AGK &SOdz] Ay dzY | ¢
op: /LE mcdpm (2 nuHdpnO YR aS0OdzZlAydzYl 6 wmpn Y3

Psoriatic Arthritis(PsA)

A metaanalysis evaluated the efficacy and safetyTdfF antagonists the management of PS&’ Six
randomized controlled trials with 982 patients investigated adalimbmatanercept, and infliximatAll

3 TNF antagonistaere significantly more effective than placebo on Psoriatic Arthritis Response Criteria
(PsARC) anACR2DACR50 and ACR7(ratings. Therewere no significant differences between TNF
alpha inhibitors and placebo in the proportions of patients experiencing withdrawal for any reason (RR
0.48 95% CI, 0.2 to 1.18), or withdrawal due to adverse eventsARR 95% CI, 0.73 to 6.27), serious
adverse events (RR.98 95% CI, 0.55 to 1.77), or upper respiratory tract infections QFR; 95% CI,

0.65 to 1.28). Pooled injection site reactions were significantly higher for adalimumab and etanercept
than for placebo (RR2.48 95% CI, 1.16 to 5.29but there was no significant difference in the
proportion of patients experiencing infusion reactions with infliximab, (RB3 95% CI, 0.48 to 2.2)
compared against placebo.

Another metaanalysis of 5 randomized controlled trials of 4 AONF antagoist biologics and small
molecules (abatacept, secukinumab, ustekinumab, and apremilast) found no difference in efficacy to
achieve ACR20 between agents using an indirect comparison methodok&6( range pvalues, 0.14

to 0.98)%% Notably, this sample & is small and the methodology limits the application of these results.

A network metaanalysis assessed the comparative efficacy, safety and tolerabilityopiltL2/23 and

IL-17 inhibitors for patients with active PsA (6 trials; n=2,4831)he resuls demonstrated a similar
efficacy over placebo of the agents. The most notable safety findings were that ixekizumab had a higher
rate of adverse effects, while ustekinumab appeared to have higher tolerability when compared to
placebo. Regarding efficacyeaukinumab appeared to have the highest efficacy, and may offer an
optimal balance of safety and efficacy; however, the style of study and the limited included data
significantly warrant caution in the result interpretation.
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Rheumatoid Arthritis(RA)

A metranalysis of 13 clinical trials with etanercept (Enbrel), adalimumab (Humira), infliximab
(Remicade), or anakinra (Kineret) were included in a systematic review of the literature in the
management of RA Efficacy was based dkCR2@r ACR50esponse afte 6 months of therapyln all

trials, active treatment was efficacious in comparison to placebmethotrexate For each treatment,

the inclusion ofmethotrexatein combination improved the response. After adjustment for stlelel
variables, the authorfound TNF antagonists to be more efficacious compared with anakinra (p<0.05).
Indirect comparisons between tH2TNF antagonists indicated no difference in efficacy. Author findings
included treatment with anakinra is better than placebo; for each treaitméhe use of combination
methotrexateimproves the probability of response; treatment with any of the TNF antagonists is better
than with anakinra; and all drugs in the TNF antagonist class are no different from eachFaticlengs

from another systemat review from 2006 were simil&t!

A systematic review analyzed the efficacy and safety of-BEME drugs (infliximab, etanercept, and
adalimumab) for treating R&? A total of 13 articles with 7,087 fiants met inclusion criteriaAll
studies were at leds6 months in duration and evaluated response to treatment usht@R20ACR50

and ACR70 The combined relative risk to achieve a therapeutic response to treatment with
recommended doses of anyNF antagonistvas 1.81 (95% CI, 1.43 to 2.29) with a nurtezdedto-

treat (NNT) of for ACR205 for ACR50and7 for ACR700verall therapeutic effects were also similar
regardless of the specifi@ NF antagonisised as well as when highgéhan-recommended doses were
administered. However, lowahan-recommendel doses elicited IowvACR7Qresponses (NNAL5). For
patients with an insufficient prior response taethotrexate the TNF antagonistplus methotrexate

had NNT values @ for ACR204 for ACR50 and 8 for ACR70 Comparisons of anfiNF drugs plus
methotrexate versus methotrexate alone in patients with no previous resistance moethotrexate
showed somewhat lower effectdddverse effects were more likely witiNF antagonistthan controls
(overall combinedNNH=27). Patients receiving infliximab were more liketo withdraw because of
adverse effectsNNH=24) and to suffer severe adverse effects (N8B, infections (NN#HLO), and
infusion reactions (NN¥9). Patients receiving adalimumab were also more likely to drop out because of
side effects (NNE17) and to sffer injection site reactions (NNH22). Patients receiving etanercept
were less likely to drop out because of side effects (NNH for control versus etanercept, 26) but more
likely to experience injection site reactions (N

A metaanalysis compared theenefits and safety of abatacept, adalimumab, anakinra, etanercept,
infliximab, and rituximab in patients with B& ACR50response rates wer the major outcomes
evaluated. A mixedeffects logistic regression was used to provide an indirect comparisorneof t
treatment effects between the biologicsThe biologics reported higheACR50rates compared to
placebo (OR3.35 95% Cl, 2.68 4.29) and aNNTfor benefit of 4 (95% CI,té 6). Discontinuations due

to adverse events were higher with the biologicR(D.39 95% CI, 1.18 1.71), with aNNHof 52 (95%

Cl, 2%9to 152). Anakinra was less effective than all of the other biologics, although this difference was
statistically significant only for the comparison with adalimumab, (@&5 95% CI, 0.210 0.99) and
etanercept (OR0.34 95% CI, 0.1tb 0.81). Adalimumab, anakinra, and infliximab were more likely than
etanercept to lead to withdrawals related to adverse events (adalimumapl1CGR [95% CI, 1.18
3.04]; anakinra OR2.05[95% Cl, 1.2% 3.29; and infliximab OR 2[B5% CI, 1.48 5.26).

A metaanalysis evaluated the efficacy and safety of using the TNF antagonists including adalimumab,
etanercept, and infliximab in the treatment of adults with RAA total of 21 randomized, placebo
controlled trials were includedA total of 1,524 patients with adalimumab, 1,116 patients received
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infliximab, and 1,029 patients received etanercept, and 2,834 patients received placebo with or without
methotrexatein all groupsEfficacy was compared usidgRB, ACR50andACR7riteria. In the short

term trials (12 to 30 weeks), etanercept had the highest risk ratios for readt@RP@Nd ACR502.94

(95% CI, 2.27 3.81) and 5.28 (95%I, 3.12to 8.92), respectivelyACR70achievement was highest
with adaimumab (5.36; 95% CI, 3.76 7.64). Over longerm treatment (L to 3 years), adalimumab
demonstrated the highest risk ratios f6WCR2q1.85 95% CI, 1.0 3.19),ACR5(2.8 95% ClI, 1.16

6.77), andACR7(3.23 95% CI, 1.370 7.61).No significantdifferences were observed between the
active treatments and placebo.

A systematic review of 16 randomized controlled trials comparing the efficacy eT Witiagents with
placebo at 24 weeks in patients who have had an inadequate responsmetbotrexate was
performed®'® Relative efficacy was estimated using Bayesian mixed treatment comparison (MTC)
models. Three different outcome measures were us€8R2@&nd ACR50esponse and the percentage
improvement in Health Assessment Questionnaire (HAQ) scorentAllldF agents showed significantly
improved efficacy over placebo. The results also provide evidence of some differences in efficacy among
the agents. Etanercept was favored over infliximab and golimumab, and certolizumab was favored over
infliximab and dalimumab. ACR results indicate improved efficacy of certolizumab over golimumab. On
HAQ analysis, adalimumab, certolizumab, etanercept and golimumab appear superior to infliximab, and
etanercept shows improved efficacy compared with adalimumab.

A total of 18 published trials and abstract were included in a me&nalysis examining the efficacy of a
biological agent in RA &tmonths in patients with an incomplete response to methotrexate or an-anti
TNF biologi€!® In patients with incomplete response to metrexate, antiTNF agents had the same
probability of reaching aACR5@ompared to noranti-TNF biologicals taken together (AR3; 95 % CI
0.91 to 1.86). However, when compared to specific biological agentsThifts demonstrated a higher
probability of reaching a\CR5@han abatacept (ORL.52 95 % CI1 to 2.28), but not in comparison to
rituximab and tocilizumab. In patients with prior incomplete response to-aNtF agents, rituximab
demonstrated a higher probability of achieving ACR5Qhan tocilizumab (OR2.61; 95% CI1.1 to
6.37), but no significant differences existed between golimumab and other biologicals.

A metaanalysis including similarly designed doubled, randomized, placeboontrolled trials over an
18-year period compared #nresponse of tocilizumab and other biologic agents in patients with RA who
had inadequate response to DMARD ther&pyBiologic agents included abatacept, rituximab,
etanercept, infliximab, adalimumab, and tocilizumab. The endpoint of interest A@R2(50/70
response criteria at 24 to 30 weeks. The effectiveness of tocilizumab appeared to be comparable to that
of other biologic agents foACR2@nd ACR50esponses but greater for ACR70. Specifically, tocilizumab
had greater ACR70 responses than both-@lgka inhibitors (RRL.8; credible interval [(rl1.2to 2.6)

and abatacept (RR; Cr] 1.3 to 3.1). A network metaanalysis also compared the efficacy of biologics
for RA using tocilizumab as a comparator (versus abatacept, adalimumab, etanerceptnabflix
certolizumab pegol, golimumab, and rituximab; 68 randomized clinical tfidlgYhile findings suggest
superiority of tocilizumab over conventional DMARDSs, such as methotrexate, minimal significant
differences were seen between tocilizumab and othirdnics.

A network metaanalysis of 28 randomized controlled trials compared dfiecacy of novel DMARDs
(abatacept, anakinra, adalimumab, certolizumab, etanercept, golimumab, infliximab, tocilizumab, or
tofacitinib) as monotherapy or withmethotrexate on ACR response at 24 weék%.Most novel
DMARDS withmethotrexate demonstrated comparable efficacy with the exception of anakinra with
methotrexate When compared as monotherapy, greater response was seen with tocilizumab
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compared to other antTNF agent®r tofacitinib, and efficacy of tocilizumab witnethotrexate was

similar to tocilizumab monotherapy (OR, 1.08 [95% Crl, 0.4to h84]; = M dPH N owdp: [/ NI
FYR hwX nddp ©dpACR2DMACRS0andACR 70 iespectivalyhawéver file Nificacy

of antiTNF agents wittmethotrexate appears superior to the aniNF agents used as monotherapy
(OR,2.41[95% Crl5L.to 11.61Jhw X HPyp whp > / NLZI ndpm (2 wmT dcT
for ACR20 ACR50 and ACR70 respectively. Overall, the number of studies available for inclusion
limited the resultsand, in most cases, theredible intervals were bad.

A Cochrane review assessed the benefits of abatacept, adalimumab, anakinra, certolizumab pegol,
etanercept, golimumab, infliximab, rituximab, tocilizumab, and tofacitinib in patients with RA who have
failed to respond to methotrexate or DMARDEY randmized controlled trialsn=32,874)2° Data
demonstrated that the addition of a biologic to traditional therapy (methotrexate or other traditional
DMARDs)mproved remission rates and ACR50; however, differences between biologic treatments
were not describd. A similarCochrane reviewa network metaanalysis of 158 clinical trials£37,000),
compared methotrexate monotherapy and methotrexate combination ther@psditional DMARDS,
biologics, tofacitinilp It found that the addition of other agents to metkrexate (e.g., traditional triple
therapy or methotrexate plus biologiosr tofacitinib) were similarly effective’! Again, this meta
analysis did not distinguish the efficacy of agents within this class.

Other Cochrane network metanalyses have assess#t role of biologics and tofacitinib for RA. The

first assessed the role of these agents in patients naive to methotred®teandomized, controlled

trials; n=6,485; included adalimumab, etanercept, golimumab, infliximab, abataceptpfawitinib).62?

While the findings suggest that combination therapy (biologics widthotrexate was associated with
benefits in 3 of the efficacy outcomes (ACR50, HAQ scores, and RA remission rates) compared to
methotrexatemonotherapy, data were too limited to providaedight into differences between biologics

or tofacitinib. A second Cochrane review assessed the role of biologics or tofacitinib for people with RA
who have been unsuccessfully treated with biologics (12 randomized, controlled trials; n=3,364;
included cetolizumab pegol, etanercept, golimumab, infliximab, abatacept, tocilizumab, and
tofacitinib) 622 Compared to placebo or traditional DMARDS, biologics and tofacitinib were considered
statistically superior; however, again, data were too few to distinguisieréiices between agents in

this class.

A network metaanalysiscomparedthe efficacy of tofacitinib and biologic agents for the treatment of
moderate to severe R27 randomized controlled trialSACR50 results at week 24 in the included
trials, the majoity of which compared an active agent to placebo, were used to compare effitacy.
Agents included were abatacept, adalimumab, anakinra, baricitinib, certolizumab pegol, etanercept,
golimumab, infliximab, tocilizumab, and tofacitinidonotherapy of biologis alone or in combination

with methotrexate were superior (based on 95% CI) to placebo with methotrexate for all comparisons,
with the exceptions of the following agents as monotheragignercept certolizumabtofacitinib, and
adalimumab. Other statistal differences were also found. Certolizumab demonstrated superiority in
efficacy than anakinra and adalimumab. In addititotilizumab (monotherapy or in combination with
methotrexate) was superior to adalimumab. Statistically, etanercept with methateexappeared to

have the greatest efficacy and adalimumab and anakinra appeared to have the weakest efficacy;
however,limitations in power resulted iverywide confidence intervals, so the results ofstmetwork
meta-analysis should be interpreted caotisly.

Another network metaanalysis aimed to compare the efficaafysmallmoleculeand biologic agents for
the treatment of early stage RA, which was defined as disease duration ¥oyear (14randomized
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controlled trials)é?° The authors aimed to deterine which agent is most likely to achieve-gelr good
clinical response. ACR50 and ACR70 results at 1 year in the includedAgexgs included were
abatacept, adalimumab, certolizumab pegol, etanercept, infliximab, rituximab, tocilizumab, and
tofacitinib. The agents found to have the highest probability in achieving ACR50 at 1 year were
tofacitinib (64.83%) and etanercept (23.26%he agents found to have the highest probability in
achieving ACR70 at 1 year were rituximab (52.81%) and etanerce@b{2p

Safety

A metaanalysis of9 clinical trials 8 to 12 months duration involving nearly 3,500 patients) of
adalimumab (Humira) and infliximab (Remicade) identified a glekged increase in the incidence of
malignancies (OR3.3; 95% ClI, 1.2 to 9.tpmpared with placeb&?® Infections requiring antimicrobial
therapy also occurred at a higher rate in the active treatment groups compared to placeba; (2d%
Cl, 1.3t0 3.1).

A metaanalysis oD trials of longer than 12 weeks durations involving 3,3B8ients of which 2,244
received etanercept for the treatment of RA evaluated the risk of malignafidstotal of 26 patients

in the etanercept group (incidence rate 10.47/1,000 pergears) wee diagnosed with a malignancy.

In the control group,7 patients had a diagnosis of malignancy (incidence rate of 6.66/1,000 person
years); the results weraot statistically significantA Co® proportional hazards, fixeeffect model
stratified by trial yielded a hazard ratio of 1.84 (95% CI, 0.79 to 4.2&)da@tanercept group compared
with the control group.

A systematic review of the TNF antagonists to evaluate the risk of infection and malignancy in patients
with plaque psoriasis and psoriatic arthritis included randomized, placebtrolled trials of
etanercept, infliximab, adalimumab, golimumab, and certolizurfilA total of 20 studies witl6,810
patients were includedThe odds ratios for overall infection and serious infection over a mean of 17.8
weeks were 1.18 (95% CI, 1.061.33) and 0.7 (9% Cl10.4to 1.21), respectivelyThe odds ratio for
malignancy was 1.48 (95% CI, 0t@13.09) and 1.26 (95% CI, 0.894.15) when nonmelaoma skin
cancer was excludedn the short term, the authors concluded that there is a small risk of overall
infection with the TNF antagonist®No evidence of an increased risk of serious infection or malignancy
wasobserved in the shorterm trials.

A metaanalysis assessed the risk of serious adverse effects associated with biological and targeted
drugs in patients witiRA (117 trials; n=47,619%° Based on the limited data, serious adverse effects
occurred more commonly with certolizumab pegol compared with abatacept (rate ratio, 1.58; 95% ClI,
1.18 to 2.14), adalimumab (rate ratio, 1.36; 95% CI, 1.02 to 1.81), etanereéptrdtio, 1.6, 95% CI,

1.18 to 2.17), golimumab (rate ratio, 1.45; 95% ClI, 1 to 2.08), rituximab (rate ratio, 1.63; 95% CI, 1.16 to
2.3), and tofacitinib (rate ratio, 1.44; 95% CI, 1.03 to 2.02). Serious adverse effects also occurred more
commonly with bcilizumab compared with abatacept (rate ratio, 1.3; 95% CI, 1.03 to 1.65), etanercept
(rate ratio, 1.31; 95% ClI, 1.04 to 1.67) and rituxinrake(ratio, 1.34; 95% CI, 1.01 10/8).

A metaanalysis of pregnancy outcomes in women using-aNtF agents foinflammatory bowel
disease (CD or UC) demonstrated no increase in occurrence of adverse pregnancy outcomes comparec
to controls, with the exception of a decrease in gestational age of newborns in exposed mothers in 1
trial 630
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SUMMARY

Cytokines and CAMs W& been implicated in RA, plaque psoriagispriatic athritis,/ N2 Ky Q& RA &
and ankylosing spondylitis. The development of antagonists to these mediators has yielded significant
clinical benefits in those patients for whom less sophisticated treatsiprovide little relief.

AnkylosingSpondylitisand NonradiographicAxial Spondyloarthritis

Axial spondyloarthritis (axSpA) is an inflammatory condition generally affecting the spine and can be
furthered subdivided into ankylosing spondylitis (AS; radipgic axSpAand nonradiographic axSpA
(nr-axSpA) Adalimumab (Humira)certolizumab pegol (Cimziagtanerept (Enbrel), golimumab
(Simponj Simponi Arig infliximab (Remicadg)nfliximab-abda (Renflexis) infliximab-axxq (Avsola)
infliximab-dyyb (Infectra), ixekizumab (Taltzand secukinumab (Cosentyae indicated for ankylosing
spondylitis. Although it has been established tAdtF antagonigterapies are effective for syptoms

of ankylosing spondyilitis, it is still unclear whethbey prevent gructural damageln addition totheir
indicatiors for ankylosing spondylitis, certolizumab pegol (Cimazxakizumab (Taltzand secukinumab
(Cosentyx) carry an indication for the treatment of adults with active nonradiographic axial
spondyloarthritis fr-axSpA) with objective signs of inflammati@urrentguidelines updated in 2019

do not recommend one aniiNF agent over another, but do recommend monoclonal antibodies over
etanerceptin cases of recurrent iritis or inflammatory bowel disease.

/| NP KDfs€nse

Adalimumab (Humira)ertolizumab pegol (Cimzia), infliximab (Remicadd)iximab-abda (Renflexis)
infliximab-axxq (Avsolg)infliximab-dyyb (Inflectra),ustekinumab (Stelarapnd vedolizumab (Entyvio)

FNE AYRAOFGSR Ay ditdasé. Arfliyiraliand @s\ hiokimildrddBoKayetdicated in
reducing the number of draining enterocutaneous and rectovaginal fistulas and maintaining fistula
Oft 2adzNB Ay LI G§ASyYy(Ga gdsivédl ashtie &ranumaént df dhijd®@n aeNSafs ird d R/
older. Adalimumab is also indicated in children ages 6 years and older who have had an inadequate
response to conventional therapfomparative data are lacking; however, adalimumab is specifically
indicated for adult patients who are intoleranto or have a diminished response to infliximab,
therefore, biosimilar agentsCertolizumab pegand vedolizumab (Entyvicdre indicatedfor patients

who have had an inadequate response to conventional therapy.

Both the American Gastroenterology Assation (AGARNnd the American College of Gastroenterology
(ACGK I @S LINPPARSR RSGFAf SR 3IdzZARIFIYOS 2y GKS GNBI @

Juvenile Idiopathic Arthritid YR T Rdz G hy&dSid {GAtftQa 5AaS|

Abatacept (Orencia), adalimumab (Hwa), and etanercept (Enbrel) are indicated for polyarticular
Juvenile Idiopathic Arthritis (JIA) in childi&r2, and2 years of age and aboyesspectivelyTocilizumab
(Actemra) is indicated for polyarticular andsystemic JIA in childre2 years of ageand older.
Canakinumab (llaris) is indicated for systemic JIA in chil@rgears of age and oldeAbatacept
(Orencia) for JIA must be administered IV for JIA in an outpatient fa€lityent treatment guidelines
recommend initial therapy with anakinraglucocorticoid monotherapy, or nonsteroidal anti
inflammatory drugs (NSAIDs) for patients with active systemic disease. Continued disease activity may
be treated with canakinumab, tocilizumab, methotrexate, leflunomide, or anBN#& agent based on
response and initial treatment agent. While agents in this review are not recommended as initial
therapy in patients without systemic disease, they may be appropriate as continued therapy based on
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initial treatment response Detailed guidelines on nonsystemdisease are available and updated
systemic disease guidelines are in the pipeline.

Adult2yaSiad {dAfftQa RA&SIFAS o6! h{50 A a-onketddintdartfoy ¥ I
systemic JIA. It is most commonly treated with NSAIDsfammation and antipyretics; methotrexate

or corticosteroids also may also be used for systemic symptoms. Currently, only canakinuria® is
approved for the treatment of AOSD in the US.

Plaque Psoriasis

Adalimumab (Humirg)apremilast (Otezlakrodalumab (Silij certolizumab pegol (Cimziagtanercept
(Enbrel), guselkumab (Tremfya)infliximab (Remicade)infliximababda (Renflexis)infliximab-axxq
(Avsola) infliximabdyyb (Inflectra), ixekizumab (Talt, risankizumakrzaa (Skyrizi) secukinumab
(Cosentyx)tildrakizumabasmn (llumya)and ustekinumab (Stelara) are approved for the treatment of
plaque psorias. Cytokine and CAM antagonists indicated for the treatment sdriasis have similar
efficacy.

Adalimumab (Humira), brodalumab (Silig)ertolizumab pegb (Cimzia), t&nercept (Enbrel)
guselkumab (Tremfya)jxekizumab (Taltz)risankizumakrzaa (Skyrizi) secukinumab (Cosentyx),
tildrakizumabasmn (llumya)and ustekinumab (Stelaragre given subcutaneously. Infliximamnd its
biosimilarsare given byintravenousinfusion Apremilast (Otezla) is an oral tablet given twice daily.

Ustekinumab (Stelarals aninterleukin (ILJ12 and 123 antagonistand guselkumab (Tremfyand
tildrakizumabasmn (llumya)are 1.-23 antagonist. Brodalumab (Siliq) ixekizumab (Taltz) and
secukinumab (Cosentyxare IL-17A antagonis Ustekinumab and ixekizumaghown effectiveness
against etanercept (Enbrel) in adults with moderate to sevdegye psoriasisThe 2019 evidence
based clinical practice guidelines regarding late for plaque psoriasis by the American Academy of
Dermatology (AAD) and National Psoriasis Foundation (NPF) recommend adalimumab, etanercept, and
infliximab for moderate to severe psoriasis. Due to limited evidence, certolizumab does not have a
recommerdation, but they state that it is likely to have class characteristics similar to other TNF
antagonists. Apremilast, brodalumab, guselkumab, ixekizumab, secukinumab, tildrakizumab, and
ustekinumab are also recommended for moderate to severe psoriasisikigenab is recommended

for moderate to severe psoriasis; however, they assigned this a lower strength of recommendation as
this was not FDApproved at the time of guideline publication.

Psoriatic Arthritis

Abatacept (Orencig) adalimumab (Humira), apreilast (Otezla), certolizumab pegol (Cimzia),
etanercept (Enbrel), golimumabSimponj Simponi Arig infliximab Remicade),infliximababda
(Renflexis), infliximab-axxq (Avsola) infliximabdyyb (Inflectra), ixekizumab (Taltz) secukinumab
(Cosentyx)tofacitinib (Xeljanz, Xeljanz XRRhd ustekinumab (Stelara) are approved for the treatment
of psoriatic arthritis.

Although patients with mild to moderate psoriatic arthritis may be treated with NSAIDs and/oF intra
articular steroid injectionsthe American Aademy of Dermatology (AADgcommends rathotrexate,
TNF blockade, or the combination of these therapies is considereditfiestreatment for patients with
moderate to severely activpsoriatic arthritis The clinical trigbroportion of patientsachievng at least
20% improvement in American College of Rheumatology response criteria (A€IR2@)y data at the
primary endpoint with all6 FDAapproved TNFantagonists(data on biosimilars extrapolated from
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reference productfor the treatment of PsA areaughly equivalent; the choice of which TNF agent to
use is an individual one with the degree and severity of cutaneouslvement an important
consideration.Multiple products have been approved for the treatment of psoriatic arthritis since
treatment gudelines were last updated; howeveaguideline revisions are in progress

In 2018, the American College of Rheumatology (ACR) and the National Psoriasis Foundation publishec
a guideline on the treatment of PsA, emphasizing a tteatarget approach. In gearal, the group
recommendstreatments in the following order: TNF antagonist;1IL inhibitor, 1£12/23 inhibitor,
abatacept, and tofacitinib, with a varying role of oral small molecules depending on the patient
population and treatment history.

RheumatoidArthritis

The agents in this class approved for treatment of RAad@acept (Orenciagdalimumab (Humira),
anakinra (Kineret baricitinib (Olumiant) certolizumab pegol (Cimzia), etanercept (Enbrel), golimumab
(Simponi, Simponi Aria), infliximab (Reade), infliximakabda (Renflexis)infliximab-axxq (Avsola)
infliximab-dyyb (Inflectra), sarilumab (Kevzara), tocilizumab (Actemra), tofacitinib (Xeljanz, Xeljanz XR)
andupadacitinib (Rinvoq)

Anakinra (Kineret), an L receptor antagonist, is assotgd with inferior efficacy and higher toxicity
compared with the TNF antagoniterapies. Anakinra is given as monotherapy or in combination with
methotrexate or other noATNFtargeting DMARDSs. Infliximab (Remicad®)d its biosimilarsare
administered atan outpatient facility as an IV infusion. Abatacept (Orencia) and tocilizumab (Actemra)
may be administered either IV in an outpatient facility for RA or may be administered as a SC injection
for RA.Baricitinib (Olumiantland tofacitinib (Xeljanz, XeljanXR), Janus kinase (JAK) inhigitare
approved for patients with an inadequate response or intolerance to methotreitafacitinib)2 NJ » ™
TNF antagonist (baricitinib)

AGv 2815 guidelines for themanagement of RA recommend more aggressive treatmergatients
with early RA (withird months of symptom onset) since earlier treatment may provide better outcomes
and focus on a treat to target approacim early RA, combinatiatisease modifying antidumatic drug
(DMARD) therapy, an anfiNF agent, oa nonTNF biologic (all with or without methotrexate) is
preferred over DMARD monotherapy following an inadequate response to DMARD monotherapy.

In patients with established RA, ACR recommends use of DMA&hotherapy over combination
therapy or tofacitinb in patients who have never taken a DMARD. If disease activity remains moderate
or high despite DMARD treatment, the use of combination DMARDSs, aiTIdRtiagent, a neMNF
biologic, or tofacitinib (all with or without methotrexate) is preferred over DMARmMonotherapy.If
disease activity remains moderate or high despite -AMNF monotherapy, use of a ndiNF biologic
(with or without methotrexate) is preferred over another afiNF agentr tofacitinib. In general,
tofacitinib is recommended as an altetnge in the case of multiple arfiNF and nofTNF biologic
failures, and most treatments are appropriate with or without methotrexadakinrawas excluded

from the guidelines due to infrequent use and limited data.

The2012consensus statement on the bagic agents for the treatment of rheumatic diseases from the
international Annual Workshop on Advances in Targeted Therapies states thdtNfatagents used in
combination with methotrexate yield better results in the treatment of RA than monotherapgteTis

no evidence that any one TNF antagonist should be used before another one can be tried for the
treatment of RAor JIA (except with systemanset JIA, when anakinra may be effective). There is no
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